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COOK INLET PLANNING AREA OIL AND GAS LEASE SALES 191 AND 199
Final Environmental Impact Statement

OCS EIS/EA, MMS 2003-055, in 3 volumes:

Volume |, Executive Summary and Sections | through VI

Volume I, Section VII and Appendices

Volume lll, Tables, Figures, Map, Bibliography and Index

The summary is also available as a separate document:
Executive Summary, MMS 2003-056.

The complete EIS is available on CD-ROM (MMS 2003-055 CD) and on the Internet
(http://www.mms.gov/alaska/cprojec/Cook _Inlet/Cook Inelt Sale.htm).

This Environmental Impact Statement (EIS) is not intended, nor should it be used, as a local planning document by
potentially affected communities. The exploration, development and production, and transportation scenarios
described in this EIS represent best-estimate assumptions that serve as a basis for identifying characteristic
activities and any resulting environmental effects. Several years will elapse before enough is known about
potential local details of development to permit estimates suitable for local planning. These assumptions do not
represent a Minerals Management Service recommendation, preference, or endorsement of any facility, site, or
development plan. Local control of events may be exercised through planning, zoning, land ownership, and
applicable State and local laws and regulations.

With reference to the extent of the Federal Government’s jurisdiction of the offshore regions, the United States has
not yet resolved some of its offshore boundaries with neighboring jurisdictions. For the purposes of the EIS,
certain assumptions were made about the extent of areas believed subject to United States’ jurisdiction. The
offshore-boundary lines shown in the figures and graphics of this EIS are for purposes of illustration only; they do
not necessarily reflect the position or views of the United States with respect to the location of international
boundaries, convention lines, or the offshore boundaries between the United States and coastal states concerned.
The United States expressly reserves its rights, and those of its nationals, in all areas in which the offshore-
boundary dispute has not been resolved; and these illustrative lines are used without prejudice to such rights.
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Cover Sheet and Abstract

Cook Inlet Planning Area Oil and Gas Lease Sales 191 and 199
Environmental Impact Statement

Draft ( ) Final (X)
Type of Action: Administrative (X) Legislative ()

Area of Proposed Effect: Offshore marine environment and the Cook Inlet area of Alaska

Responsible Agency: U.S. Department of the Interior
Minerals Management Service
Alaska OCS Region
949 East 36™ Avenue
Anchorage, AK 99508-4302

Abstract: This environmental impact statement (EIS) assesses two lease sales in the Final 2002-2007 5-
Year Oil and Gas Leasing Program for the Cook Inlet Outer Continental Shelf (OCS) Planning Area. The
Department has scheduled Sale 191 for 2004 and Sale 199 for 2006. The proposed sales include
consideration of 517 whole or partial lease blocks in the Cook Inlet Planning Area, covering about 2.5
million acres (1.01 million hectares).

The area considered for the Proposed Action (Alternative I) is located seaward of the State of Alaska
submerged lands boundary in the Cook Inlet and extends from 3-30 miles in water depths ranging from 30
feet to more than 650 feet. For each alternative, the EIS evaluates the effects to the human, physical, and
biological resources from routine activities and from the unlikely chance of a large oil spill. Other
alternatives include Alternative II (No Lease Sale), which means cancellation of the sale; and two deferral
alternatives (Alternatives III and IV), which would eliminate various subareas from leasing. A cumulative-
effects analysis evaluates the environmental effects of the proposed action with past, present, and
reasonably foreseeable future OCS lease sales, as well as non-OCS activities.

MMS evaluated four standard lease Stipulations and six standard Information to Lessee (ITL) clauses as
part of the proposed action. The EIS also evaluates an optional ITL.

For further information regarding this EIS, contact:

Dr. James T. Lima Dr. George Valiulis

Minerals Management Service U.S. Department of the Interior
949 East 36th Ave., Rm. 308 Minerals Management Service
Anchorage, AK 99508-4302 381 Elden Street (MS 4320)
(907) 271-6684 Herndon, VA 20170-4817

(703) 787-1662
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THE COOK INLET MULTIPLE-SALE EIS -
WHAT IT INCLUDES AND HOWIT IS
STRUCTURED

OVERVIEW AND GENERAL INFORMATION

These pages provide a quick overview of the contents and structure of this environmental impact statement
(EIS). Because the EIS is somewhat complicated, we in the Minerals Management Service (MMS) urge
you to read this first.

In June 2002, the Secretary of the Interior issued a Final 5-Year Offshore Oil and Gas Leasing Program for
2002-2007. It includes two lease sales on the Cook Inlet Outer Continental Shelf— Sale 191 scheduled in
2004 and Sale 199 in 2006. This multiple-sale EIS assesses environmental effects of these sales, both of
which consider leasing the same geographical area in the Cook Inlet. As MMS begins preparations for Sale
199, we will do an Environmental Assessment (EA) to determine whether the EIS is still adequate or
whether a supplemental EIS is needed. That EA will be available for public review and comment.

The MMS has successfully used offshore multiple-sale EIS’s in the Gulf of Mexico Region. The National
Environmental Policy Act (NEPA) encourages such an approach. It avoids publication of nearly duplicate
documents and staff “burnout” in local, State, and Federal reviewing agencies and saves the MMS staff and
financial resources. It also focuses readers on key environmental issues that are similar for each sale.

We use and cite the latest and best information available in this EIS. When information was limited,
authors used their best professional judgment in describing effects.

This final EIS is available in paper copy and as a CD-ROM. The CD-ROM is convenient to use; has
numerous hyperlinks; and saves substantially on paper, printing, and postage costs.

We organized this EIS as follows:

Executive Summary: This sets out the geographic scope and context of the proposed sales and then
summarizes the issues raised in written and oral scoping comments. We present the assumed development
scenario for purposes of analysis. We describe three groups of effects of the Proposed Action (Alternative
I) for each sale: (1) effects from routine permitted activities, (2) effects from an unlikely large oil spill, and
(3) cumulative effects.

The Executive Summary then summarizes the effects of No Lease Sale (Alternative II) and the effects of
the two deferral alternatives: the Lower Kenai Peninsula Deferral (Alternative IIT) and the Barren Islands
Deferral (Alternative IV). Finally, we address the mitigating measures assumed to be part of the proposed
action and alternatives.

Section I - Purpose and Background of the Proposed Action: This section discusses the purpose, need,
and description of the proposal for the two sales in addition to the legal mandates and a summary of the
scoping process results.
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We then describe four alternatives—the Proposed Action, no action, and two deferrals, all of which are the
same for both sales. We identify an agency-preferred alternative for Lease Sale 191. Next is our rationale
for not considering in further detail other issues from scoping and public comments on the Draft EIS. We
then list the mitigation measures (both the Stipulations and Information to Lessees clauses) and summarize
information on Indian Trust Resources and Environmental Justice. The section ends with a description of
the NEPA process for the two sales and our effort to keep the EIS as concise as possible.

Section II - Alternatives, Including the Proposed Action: We describe in detail our analytical approach
to assessing the hydrocarbon-resource potential of Cook Inlet and the development scenarios of offshore
operational activities that we use to estimate environmental effects. We introduce the “Opportunity Index”
to describe the risk-weighted probability of discovering and developing an economic field in the Cook
Inlet.

We then describe in detail the four alternatives and the agency-preferred alternative, four Stipulations, six
Standard ITL clauses, and one optional ITL clause.

Section III - Description of the Affected Environment: This section describes the physical
characteristics, biological resources, social systems, and petroleum infrastructure of Cook Inlet.

Section IV - Environmental Consequences: This section contains the heart of the EIS. We begin with
detailed information on all the basic assumptions used in our assessment of effects. Next, we describe the
positive and negatives effects of taking no action (Alternative II). We address in 19 resource categories the
bulk of the analysis of effects in this section.

Water Quality

Air Quality

Lower Trophic-Level Organisms
Fisheries Resources

Essential Fish Habitat

Endangered and Threatened Species
Marine and Coastal Birds
Nonendangered Marine Mammals
Terrestrial Mammals

Economy

Commercial Fishing

Subsistence-Harvest Patterns

Sociocultural Systems

Recreation, Tourism, and Visual Resources
Sportfishing

Archaeology Resources

National and State Parks and Special Areas
Coastal Zone Management

Environmental Justice

Under most of the above categories, we first present the effects of Sale 191 from permitted activities,
including effects of noise and disturbance, the general effects of small oil spills, and the effects of an
unlikely large spill with associated cleanup activities. We then analyze the effects on the particular
resource category of each alternative. We also identify the differences, if any, between the effects of Sale
191 and the effects of Sale 199. We treat a few categories, such as Economy and Environmental Justice,
somewhat differently.

We end the section with an analysis of topics required by the National Environmental Policy Act and the
effects to resources from a very large, but extremely unlikely, blowout oil spill.

Section V - Cumulative Effects: This section presents the approach used in analyzing cumulative effects,
then details the past, present, and reasonably foreseeable activities that contribute to cumulative effects.
The bulk of the analysis is cumulative effects by resource. We assess the cumulative effects on the 19
previously mentioned resource categories and end each subsection with a statement of the contribution that
the Proposed Action for Sale 191 makes to the cumulative effects.

Section VI - Consultation and Coordination: Here we include organizations and individuals with whom
we consulted, who provided written or oral scoping comments, or who are on our mailing list. We also
include a list of contributing authors and support staff.

Section VII - Review and Analysis of Comments Received: This section provides copies of the
comments we received by letter, e-mail, or as testimony at the hearings. We have assigned a number to
each document from 001 through 0122. Within each document, we identify the comments requiring a
response. The combination of the document number and comment number provides a unique identifier for
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each comment. The responses to comments immediately follow each document. Duplicative e-mails and
letters consequently include representative examples.

Appendices: Appendices include technical information on oil spills, resource estimates, the Endangered
Species Act consultation, Essential Fish Habitat consultation, other applicable laws and regulations, and the

Scoping Report.

Information on Alternatives: This EIS contains an extensive analysis of the potential effects of the
Proposed Action (Alternative I), No Action (Alternative II), the Lower Kenai Peninsula Deferral

(Alternative IIT) and the Barren Islands Deferral (Alternative I'V).

In addition, the EIS identifies an agency-preferred alternative that is a combination of the Lower Kenai
Peninsula Deferral (Alternative III) and the Barren Islands Deferral (Alternative IV), which includes four
Stipulations, six Standard ITL clauses, and one optional ITL clause.

The following sections of the EIS present information on these Alternatives:

Proposed Action

Lower Kenai

Barren Islands

Agency-Proposed

Alternative I Peninsula Deferral | Deferral Alternative
Alternative II1 Alternative IV
Description of Section I.C.2.a(1) Section I.C.2.a(3) Section I.C.2.a(4) | Section I.C.2.a(5)
Alternative Section I1.B Section II.C Section I1.D Section II.G
Analysis of Effects | Section [V.B.1 Section IV.B.3 Section IV.B.4 Section [V.B.3 and
Section [V.B.4

Summary of Table I1.B-2 Table I1.B-2 Table I1.B-2 Table I1.B-3
Effects (column 2) (column 3) (column 4)
Area offered for Figure [.A-1 Figure [.A-1 Figure [.A-1 Figure [.A-2
leasing/deferral Table [.A-1 Table [.A-1 Table [.A-1 Table [.A-1

Please note that for the agency-preferred alternative, we do not provide a separate analysis of the effects,
because it would repeat the information provided for Alternative III (Section IV.B.3.) and Alternative IV
(Section IV.B.4). However, we have summarized the effects of the agency-preferred alternative in a
separate table so the reader will not have to interpolate the information in Table I1.B-2 column 2, 3, and 4
in order to grasp the essential effects of the agency-preferred alternative.

Other Uses of the Document: Under NEPA, the analysis in the EIS identifies potential adverse and
beneficial effects from the proposed action. We classify some of these effects as “significant” when they
exceed the thresholds listed for each resource category in Section IV.A.1 of the EIS. In doing so, the EIS
stands on its own as an analytical document which fully informs decisionmakers and the public of the
environmental effects of the proposed action and those of the reasonable alternatives.

To reduce duplication and paperwork, we prepared an environmental document in compliance with the
NEPA and in consultation with other Federal and State agencies. We use this EIS to provide information
on potential adverse effects from the Proposed Action to endangered and threatened species, essential fish
habitat, and archaeological resources, each of which has consultation requirements. Please note that the
definition of “adverse effect” for these three areas may differ from the definition we use for classifying an
adverse effect as “significant” in our NEPA analysis.

For example, the EIS also serves as our biological evaluation of potential likely adverse effects to
endangered and threatened species and designated critical habitat in the proposed action. This information
is within the Endangered and Threatened Species section in the description of the affected environment
(Section III), environmental consequences (Section IV), and the cumulative effects (Section V). This
biological evaluation provides the basis of our consultation with the National Marine Fisheries Service and
the Fish and Wildlife Service. As a result of the consultation, these agencies issue a biological opinion that
evaluates whether or not the potential likely effects from the Proposed Action place an endangered or
threatened species in jeopardy and identify measures to mitigate the effects. (Appendix D contains the
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biological opinions from these agencies.) Section I11.B.4.a provides a detailed overview of the requirements
for evaluation of potential likely adverse effects to endangered and threatened species.

The EIS also serves as our Essential Fish Habitat analysis and contains the information required under 50
CFR 600.920 (e)(3) that must be submitted to NOAA Fisheries:

Description of the Action: Section I.A describes the Proposed Action, Section I.C.2., the alternatives, and
Section I.C.3 identifies mitigation measures assumed to be part of the Proposed Action and alternatives.
Section II describes each of these alternatives, mitigating measures, and information to lessee clauses in
greater detail and also presents a hypothetical exploration, development, and production scenario that
provides the basis for the analysis of effects from the proposed action and alternatives.

The Potential Adverse Effects of the Proposed Action on Essential Fish Habitat and the Managed
Species: Section I11.B.3 identifies and describes the essential fish habitat that could potentially be affected
by the Proposed Action. Section IV.B.1.e presents analysis of the potential adverse effects of the Proposed
Action on essential fish habitat. Section IV.B.1.a discusses water quality alteration, and Section IV.B.1.b
discusses atmospheric depositions which could affect essential fish habitat. The EIS includes analysis of
alternatives to the action that could avoid or minimize adverse effects on essential fish habitat by
eliminating portions of the leasing area. Sections IV.B.3.b(4) and IV.B.4.b(4) present analysis for the
potential effects on essential fish habitat from the Lower Kenai Peninsula Deferral (Alternative III) and the
Barren Islands Deferral (Alternative V), respectively.

The MMS presents conclusions on the effects of the proposed action on essential fish habitat in Section
IV.B.1.e(1).
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ABBREVIATIONS, ACRONYMS, AND SYMBOLS

AAC
B.P.
AMSA
ARRT
Bef
BLM

CD
Call
CFR
COST
CZMA
DPP
EA
EFH
EIS

EP
ENRI
EPA
ERA
ESA

et seq.
FONSI
FR

1.e.
ITL
LA
LCs
LS
MMS
Mmbbl
MSA
NEPA
NOI
NOAA
NORM
NPDES
NTL
OCS
0OGCC

P.L.

Alaska Administrative Code

Before Present

Area Meriting Special Attention

Alaska Regional Response Team

Billion cubic feet

Bureau of Land Management

Carbon

Consistency Determination

Call for Information and Nominations

Code of Federal Regulations

Continental Offshore Stratigraphic Test (well)
Coastal Zone Management Act

Development and Production Plan
Environmental Assessment

Essential Fish Habitat

Environmental Impact Statement

Exploration Plan

Environmental and Natural Resources Institute
Environmental Protection Agency
Environmental Resource Area

Endangered Species Act

and the following

Finding of No Significance Impact

Federal Register

that is

Information to Lessees (clause)

Launch Area

lethal concentration at which 50% of the organisms die
Land Segment

Minerals Management Service

Millions of barrels

Magnuson-Stevens Fishery Conservation and Management Act
National Environmental Policy Act

Notice of Intent to prepare an EIS

National Oceanographic and Atmospheric Administration
naturally occurring radioactive materials
National Pollutant Discharge Elimination System
Notice to Lessees

Outer Continental Shelf

Oil and Gas Conservation Commission
Pipeline

Public Law



pH measure of acidity in water

PM-10 particulate matter less than 10 microns in diameter
PSD Prevention of Significant Deterioration (Program)
ROD Record of Decision

RSFO Regional Supervisor, Field Operations

SHPO State Historic Preservation Officer

TAPS Trans-Alaska Pipeline System

U.S. United States

U.S.C. United States Code

UAA University of Alaska Anchorage

USDOC U.S. Department of Commerce

USDOI U.S. Department of the Interior

_ statistical mean

% percent

° degree

A glossary of terms used by MMS and oil/gas industry is available at
http://www.mms.gov/glossary/index.htm

CONVERSION FACTORS

Metric = English
1 kilometer = 0.621 mile (statute)
= 0.540 mile (nautical)
1 meter = 0.54681 fathoms
1 square meter = 10.76 square feet
= 1,196 square yards
1 hectare = 2.471 acres

0.386 square miles
35.314 cubic feet
1.31 cubic yards

1 square kilometer
1 cubic meter

1 liter = 0.264 gallons

= 0.00628 barrels (1 barrel = 42 gallons)
1 kilogram = 2.20 pounds
1 metric ton (1000 kg) = 1.10 ton

= 0.9842 long ton
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Executive Summary: Cook Inlet Environmental
Impact Statement for Lease Sales 191 and 199

A. INTRODUCTION AND BACKGROUND

This environmental impact statement (EIS) assesses two lease sales in the 2002-2007 Five-Year Oil and Gas
Leasing Program for the Cook Inlet Outer Continental Shelf (OCS) Planning Area. Sale 191 is scheduled for
2004 and Sale 199 for 2006. Federal regulations (40 CFR 1502.4) suggest analyzing similar activities in a
single EIS. However, a separate decision will be made on whether to proceed with each sale. If the Secretary
of the Interior decides to proceed with each of the sales (191 and 199) by not choosing Alternative II - No Lease
Sale, the Secretary may chose one, all, some combination, or any part of the alternatives to comprise the Final
Notice of Sale for Sale 191. The Secretary will have the full suite of options available for Sale 199 when that
decision is made in 2006. The Secretary may choose the same options selected for Sale 191 or different
options.

The proposal for each sale is to offer for leasing 517 whole or partial lease blocks in the Cook Inlet OCS
Planning Area, an area encompassing approximately 2.5 million acres (1.012 million hectares) (see Figure .A-1
and Table [.A-1). The proposed sale area is seaward of the State of Alaska submerged lands boundary in Cook
Inlet and extends from 3-30 miles offshore from Kalgin Island south to near Shuyak Island. The proposed sale
area excludes Shelikof Strait. Although water depths may exceed 650 feet, the Minerals Management Service
(MMS) expects most, if not all, exploration and development activities will take place in shallower water. For
purposes of analysis, we assume that 140 million barrels of oil and 190 billion cubic feet of natural gas could be
discovered and produced from a single development as a result of either or both sales. Only a small percentage
of the blocks available for lease under the Proposed Action for Sales 191 and 199 likely would be leased. Of
the blocks that would be leased, only a portion would be drilled. Of these, only a very small portion, if any,
likely would result in production.

B. SCOPING AND DRAFT EIS PUBLIC COMMENT

Scoping is the ongoing public process to identify issues for in-depth analysis in the EIS. We held public
scoping meetings in Homer, Seldovia, Ninilchik, Kenai, Kodiak, and Anchorage. We received both oral and
written comments from constituents. Commenters included affected local, tribal, State, and Federal agencies;
the petroleum industry; Native groups; environmental and public interest groups; and concerned individuals.
The input we received from these sources aided us in identifying significant issues, possible alternatives, and
potential mitigating measures. As part of our local scoping process, we held government-to-government
dialogues with Native groups, both in formal agency meetings and in open public forums. This EIS addresses
Environmental Justice and Government-to-Government coordination.

The scoping comments identified the following major issues:
e  Water quality from discharge of drilling fluids and cuttings,

ES-1
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Subsistence-harvest patterns,

Habitat disturbances and alterations,
Accidental oil spills,

Commercial and recreational fishing, and
Socioeconomics.

We address these and other issues raised in scoping throughout this EIS.

We received approximately 2,000 written comments on the draft EIS during the public comment period from
December 13, 2002, to February 11, 2003. We received letters, emails, and postcards from a wide spectrum of
the population, most originating from within Alaska or other parts of the United States. Approximately 93
persons testified at the five court-reporter-recorded public hearings held in January 2003 in Anchorage,
Seldovia, Homer, Kenai-Soldotna, and by telephone. We held four government-to-government meetings with
Native communities.

Most commenters voiced a preference for Alternative II - No Lease Sale. These commenters suggested that the
national energy policy should shift away from fossil fuels and instead emphasize conservation and alternative
energy sources. Many commenters felt that leasing in lower Cook Inlet was not compatible with the ecological,
economic, and social values of the area, including Native subsistence culture and lifestyle. Many commenters
expressed concern about the effects of an oil spill. Commenters expressing a preference for Alternative I, III, or
IV often cited the need to develop additional energy sources to sustain the local economy and attendant
sociocultural institutions.

We identified the agency-preferred alternative in the final EIS. As a result of our review and response to the
public comments on the draft EIS, the alternatives analyzed in the final EIS stayed the same. We added
summaries of government-to-government meetings with directly affected tribes. Information to Lessees No. 7 -
Air Quality Regulations and Standards was added to address concerns about potential air quality effects to the
Tuxedni National Wilderness Area, and information on air quality monitoring was added as Appendix H. Text
revisions focused on major issues dealing with potential effects of onshore pipeline construction and oil spills,
and coastal and marine birds, fisheries resources, essential fish habitat, and commercial fishing. These sections
incorporated additional information. Where comments warranted other changes or presentation of additional
information, revisions were made to the appropriate text in the final EIS.

C. HYPOTHETICAL DEVELOPMENT SCENARIO FOR EACH
SALE

For purposes of analysis, we assume exploration would follow from both Sales 191 and 199. The hypothetical
scenario envisions the drilling of two exploration wells on tracts leased in Sale 191 and two exploration wells
on tracts leased in Sale 199. We assume a single discovery could result from the exploration activities of either
or both sales as the basis for analyzing effects from development. Three delineation wells would be drilled to
define the boundaries of the field. Development and production activities could then commence from a single
platform, with transport of production by pipeline to existing facilities on the Kenai Peninsula for processing
and distribution. Table I1.B-1 identifies the exploration and development and production activities for the
hypothetical scenario, which anticipates that the field would produce approximately 140 million barrels of crude
oil and 190 billion cubic feet of natural gas, and that all production would be used in the Cook Inlet area. As
such, we foresee no tankering of Cook Inlet OCS production, and that Cook Inlet OCS production would offset
importation of petroleum by tanker from other sources, such as Trans-Alaskan Pipeline System crude oil.

The locations of undiscovered commercial offshore oil and gas fields are impossible to predict without
exploration drilling. Petroleum-assessment models statistically analyze the geology and engineering
characteristics of the area to determine the total resource volume that we expect to be economically viable to
produce if discovered. While these total resource estimates are valid on a regional scale, they cannot be
subdivided into smaller fractions and still be meaningful as likely volumes. However, we use a risk-weighting
method to define the chance that the resource volume will occur in a particular subarea.

ES-2
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We use the term “Opportunity Index” to describe that risk-weighted probability. To understand the index,
suppose, for example, that an OCS area contained a total of 500 million barrels of economically recoverable oil
in any of five prospects. Also suppose that each prospect is the same size and equally likely to contain
recoverable oil. The risk-weighted volume assigned to each prospect would be 100 million barrels. The
Opportunity Index assigned to each prospect would be 20%. This means that there is a 20% chance (or 1-in-5
chance) that 500 million barrels could be discovered in any single prospect, but the others would be dry. If a
deferral option removed two of the five prospects, we would not subtract 200 million barrels from the total but
would lose 40% of the opportunity to discover the 500 million barrels.

Outputs from geologic and economic assessment models based on currently available data define the
Opportunity Index. These models assume that leasing, exploration, and development are not restricted by
regulations or industry funding. In reality, access to untested tracts and exploration budgets constitute key
determinants of the level of industry interest in an area. Oil prices and government regulations also are key
determinants. Low oil prices and overly restrictive regulations could lessen industry interest in an area despite
its high geologic potential. Future oil prices and future corporate strategies for leasing are impossible to predict
accurately. We can base our analysis of resource potential only on past leasing trends and petroleum
assessments using current data. Each company may have a very different perspective of the development
potential of an area such as Cook Inlet. The key concept is that industry will only bid on tracts that they believe
have some chance of becoming viable oil and gas fields. Notwithstanding the value of the Opportunity Index in
understanding how to think about the likelihood of finding oil and gas resources, we caution the reader to
exercise care in drawing conclusions about the Opportunity Index in relation to the Alternatives III and IV,
which follow.

The MMS is considering offering suspension of royalties on initial volumes of oil from new production. Given
that development occurs from newly offered tracts, these suspensions would not be expected to change the
resource estimates that provide the basis for the hypothetical scenario used to analyze environmental effects of
the Proposed Action. We believe that the assumed scenario discussed in the EIS is more likely to occur with
the new incentives than without them. Without the leasing incentives, the assumed development scenario
would be less likely to occur and the present situation of little leasing and exploration likely would continue into
the future.

The assumed development scenario generated for environmental analysis purposes is optimistic compared to
historical trends. An optimistic development scenario ensures that the environmental analysis covers the
potential effects at the high end of possible petroleum activity levels including those that could occur as a result
of any increase in activities as a result of incentives. Without incentives, the proposed OCS sale could still
result in leasing and exploration, however; under such conditions we anticipate minimal industry interest in
offshore development because of the marginal economic viability of oil discoveries in difficult locations. With
incentives, offshore development activities are more likely to approach the levels analyzed in the EIS.

D. ENVIRONMENTAL EFFECTS OF THE PROPOSED ACTION
(ALTERNATIVE 1) FOR LEASE SALES 191 AND 199

D.1. Effects from Routine Activities

If we hold either or both of the lease sales and exploration and development follows, the associated industrial
activities could generate some degree of disturbance, noise, and discharges into the environment. The EIS
analysis found no potential significant effects from the anticipated routine, permitted activities. Furthermore,
the EIS found that Cook Inlet resources likely would experience fewer exploration effects if only one sale were
held, but the same level of effects from development.

Potential effects from either or both sales would not cause any overall measurable degradation to Cook Inlet
water quality. Effects to air quality from emissions would cause only small, local, and temporary increases in
the concentration of criteria pollutants but would not cause ambient air-quality standards to be exceeded.
Effects to lower trophic-level organisms from disturbance caused by drilling platform emplacement and other
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effects from other routine operations would not have measurable effects on local populations. No measurable
effect on fisheries resources would be likely. Although some individual fish could be affected during
construction and drilling activities, most fish in the immediate area would avoid these activities and would be
otherwise unaffected. Seismic surveys, turbidity, and pipeline construction (both offshore and onshore) could
cause adverse effects to essential fish habitat; however, the magnitude of impacts are considered low and are
not expected to result in measurable effects at the regional ecosystem level.

Local effects could result to endangered species near noise and other disturbance caused by exploration,
development, and production activities and disturbance from aircraft and vessels. For example, in specific
areas, particularly near the Barren Islands, these disturbances could affect behavior of Steller sea lions and
haulouts; cause local, short-term effects on the feeding of humpback whales in the Kennedy and Stevenson
entrances; and locally affect some Cook Inlet beluga whales. Behavior of sea otters could be affected and some
displacement of sea otters could occur near areas of activity. Although small numbers of individuals could be
affected, regional population or migrant populations of nonendangered marine mammals, terrestrial
mammals (brown bears, river otters, Sitka black-tailed deer, and others), and marine and coastal birds would
experience no measurable effect from disturbance and habitat alteration.

Measurable effects to commercial fishing or sport fishing are not expected to result from the seismic surveys
that would be planned and coordinated with the fishing industry, limited drilling discharges, small oil spills, and
space-use conflicts from construction activity that are few in number and minor in scope. Short-term, local
disturbance could affect subsistence-harvest resources, but no resource or harvest area likely would become
unavailable, and no resource population would experience an overall decrease. Construction disturbance
temporarily could displace a few individuals of subsistence species.

Sociocultural systems would not be altered, because the sales and possible follow-on activities would result in
few new residents. Furthermore, the activities represent the continuation of an important and long-time aspect
of many of the area’s communities. Effects to recreation and tourism from space-use conflicts would be rare
and short lived. No effects to visual resources are expected from the presence of offshore platforms. No
“disproportionately high adverse effects” as defined by the Environmental Justice Executive Order are
expected to occur from planned and permitted activities associated with either of the sales evaluated in this EIS.
Disturbance of historic and prehistoric archaeological resources is possible, but not likely, during exploration
and development activities both onshore and offshore. In addition, terrestrial and marine archaeological surveys
would identify any potential resources prior to activities taking place, and the sites would be avoided or the
effects mitigated.

Based on the assumed discovery and development of 140 million barrels of oil and 190 billion cubic feet of
natural gas, some economic benefits could occur to the State of Alaska and the Kenai Peninsula Borough. No
conflicts are anticipated with the Statewide standards of the Alaska Coastal Management Plan or the
enforceable policies of the Kenai Peninsula Borough or the Lake and Peninsula Borough.

D.2. Effects in the Unlikely Event of a Large Oil Spill

Over the life of the hypothetical development and production that could follow from either or both of the lease
sales, other effects are possible from unlikely events, such as a large, accidental oil spill or natural gas release.
We estimate the mean number of one or more spills greater than or equal to 1,000 barrels is 0.16 for either of
the proposed sales. The chance of a large spill greater than or equal to 1,000 barrels occurring and entering
offshore waters is 19%. For purposes of analysis, we model one large spill of either 1,500 barrels (platform
spill) or 4,600 barrels (pipeline spill). The low probability of such an event, combined with the characteristics
of the resources inhabiting the area (for example, they may be present in parts of the area during different times
of the year), make it unlikely that a large oil spill would occur and contact these resources.

However, if an unlikely large spill were to occur, the analysis identified potentially significant impacts to the
Southwest Alaska stock of sea otters and Steller sea lions, essential fish habitat, commercial fisheries, sport
fisheries, recreation and tourism, archaeological sites, and State and national parks. The realization of these
impacts depends on species being in the relatively small area affected by the unlikely spill, closure of the
commercial fishery because of the spill, or contact by the oil in areas where sport fishing, recreation and
tourism, and archaeology resources occur. For example, for significant effects to take place to recreation, a spill
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has to occur between May and September (the high-use season), recreation areas must be contacted, and the
contact must result in complete or partial closure of access that exceeds a certain period of time. Evaluation of
significance is done without regards to the effect of mitigating measures. However, the geographic response
strategy for oil spills employed by Cook Inlet Spill Prevention and Response Inc. calls for measures to be
employed to protect high-value resource areas (including recreation areas) in the unlikely event of a spill.

Water quality would be temporarily degraded with the concentration of hydrocarbons in water less than the
acute pollution criterion within 3 days of the spill, while concentration above the chronic criterion would last
less than 30 days. Concentration of criterion pollutants for air quality would remain well within Federal air
quality limits with minimal effects to air quality. In the affected area of an oil spill, approximately 17-38
kilometers of shoreline could be contaminated; populations of intertidal lower trophic-level organisms in these
areas could be depressed measurably for about a year, and small amounts of oil would persist in the habitat for a
decade.

While we expect no measurable loss to fisheries resources at the population level, a potential loss could occur
to some adult demersal fish with increased mortality to eggs and fry of pink salmon, semidemersal fish, and loss
of some demersal fish. While we estimate that effects to estuarine and marine essential fish habitat generally
would be low because localized fish habitat would be expected to recover within months to years, effects on
beach and intertidal fish habitats could be considered locally significant, because oil could remain in the small
areas or prey could be impacted for more than a decade. Adverse but not significant effects (as defined under
the National Environmental Policy Act) to endangered and threatened species usually would occur only when
the species is present in the small area that would be affected at the time the unlikely spill occurs. For example,
if an unlikely spill occurred in the southern lower Cook Inlet and entered the Shelikof Strait or Kachemak Bay
from summer to late autumn adverse effects to humpback whales are estimated to be local and not-have
population-level effects. Fin whales are vulnerable only if the unlikely spill entered the Shelikof Strait. Beluga
whales could be susceptible, particularly if a spill occurs and enters the lower Cook Inlet during nonsummer
months. (Evidence indicates Cook Inlet belugas have not suffered any harm from previous oil spills in Cook
Inlet.) Some Steller’s eiders of the Alaskan breeding population could be affected if an unlikely spill occurred
from late autumn to early spring. Potentially significant effects to sea otters from the Southwest Alaska stock
and Steller sea lions (particularly from the western population) could occur from such a spill, with mortality
varying widely depending on which areas were oiled and where the otters or sea lions were distributed at the
time of the spill. However, while the vulnerability of sea otters to oil spills is clear, the level of vulnerability of
Steller sea lions is less certain.

Marine and coastal bird mortality could range from hundreds to tens of thousands, depending on the size,
timing, and movement of the spill in relation to seasonal patterns of bird abundance and movement. Recovery
for most species from these losses would take from 1 year to two or more generations.

Small numbers of resident nonendangered marine mammals could be lost—perhaps 20-100 harbor seals, a
few fur seals, and 10-20 cetaceans—with total recovery from these losses taking place within 1-5 years. No
measurable effects to regional or migratory populations of marine mammals within the Cook Inlet area are
expected to occur. The estimated likely loss of terrestrial mammals could be 10-30 river otters and brown
bears and fewer than 100 Sitka black-tailed deer, with recovery expected within 1-3 years. Regional
populations of terrestrial mammals likely would not be affected.

A large oil spill likely could affect the local economy and create additional employment of 60-190 jobs for up
to 6 months. The commerecial fisheries in Cook Inlet and possibly Kodiak Island/Shelikof Straight could be
affected depending on time, size, and location of the spill. For example, if a 4,600-barrel spill in the spring
causes the State to close the fishery because of tainting concerns, the loss could be in excess of 22% of the
average annual value of the commercial fishery for 2 years. It is possible that the spill could close the fishery
for a whole season, resulting in a 100% loss for that year, and this would be a significant effect. Sport fisheries
could be similarly affected with a loss of 20%. An unlikely spill would have to contact the popular clam- and
other shellfish-gathering areas within Cook Inlet and result in the decline of the population of intertidal
organisms for 1 year, with oil in shoreline sediments for up to 10 years, for a significant effect to occur. The
subsistence resources, including harvest areas and harvest patterns in traditional communities, could be
affected for at least one harvest season or longer, with tainting concerns among consumers possibly making an
even larger array of resources unavailable for use. Effects from an unlikely large oil spill would not be of a size
that would displace or alter the fundamental long-term relationship between subsistence harvest and
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sociocultural systems, although these systems could be adversely affected by tainting concerns. As such,
sociocultural systems of Native Alaskan villages should not be affected in the unlikely event a large spill.
Under Environmental Justice, a disproportionate high adverse effect on Native Alaskans could result from the
combination of an unlikely large spill contaminating essential subsistence-harvest areas, cleanup effects further
damaging those resources, tainting concerns altering consumption of those resources, and disruption of
subsistence practices as a result of the contamination. The sociocultural systems of towns and cities should not
be affected by an unlikely large oil spill. Locally significant effects could occur to coastal-dependent and
coastal-enhanced recreation and tourism areas, if they are contacted and completely or partially closed by the
spill. Oil contamination and spill-cleanup activities that disturb significant archaeological resources that may
be present in the area could result in potentially significant impacts. An unlikely large oil spill also could have
a significant effect on the intrinsic values of national and State parks and other designated management units
in the area of the spill. No adverse effects are anticipated to coastal management; the Statewide standards of
the Alaska Coastal Management Plan; or the enforceable policies of the Kenai Peninsula, Lake and Peninsula,
or Kodiak Boroughs.

The EIS also considers a release of 10 million cubic feet of natural gas lasting 1 day. A few local effects to
some resources, but no significant effects, were found to result from the large natural gas release.

In summary, while a large oil spill could cause some adverse effects and a very limited number of potentially
significant effects, we do not expect these effects to occur, because it is unlikely that a large oil spill would
occur. Furthermore, an area affected by such a spill relative to the size of Cook Inlet decreases the likelihood
that the resources would be widely contacted by the spill.

D.3. CumulativeEffects

We do not expect any significant cumulative impacts to result from any of the routine activities associated with
Alternative I for Sale 191. For the cumulative analysis in this EIS, we estimate that the effects of the other
alternatives (Alternatives III and IV) for Sale 191, if chosen, and for Sale 199 and its alternatives would be
essentially the same as those for Alternative I for Sale 191. In the cumulative-effects analysis, we assess the
estimated contribution of Sale 191 to the combined estimated additive, countervailing, and synergistic effects of
all the past, present, and reasonably foreseeable activities that are likely to affect the same resources that may be
affected by Sale 191. The differences in effects between the proposed sales and their alternatives are so small
that we cannot distinguish measurable differences between the combined estimated effects in the cumulative
case analysis.

If the routine activities associated with scenarios developed for Alternative I for Sale 191 occurred, the
incremental contribution from the activities to the cumulative effects likely would be quite small. We estimate
the activities would contribute approximately 7% of the cumulative effects in Cook Inlet from offshore oil
exploration and development, based on the estimated production from the sale compared to the total estimated
Cook Inlet basin past, present, and reasonably foreseeable future production. The analysis did find potential
significant local cumulative effects to some fish from commercial overharvesting, marine and coastal birds
from a variety of sources, terrestrial mammals primarily from commercial logging, and archaeological
resources (if significant resources are affected) from onshore development. In the unlikely event a large or
very large oil spill occurred and contacted resources, significant cumulative effects could be experienced. For
biological resources, effects on marine and coastal birds would be through increased recovery time. For
beach and intertidal essential fish habitat, effects would be from the persistence of oil. For endangered and
threatened species, effects would be from spill contact to Steller sea lions and their critical habitat, sea otters,
or Steller’s eiders. In the unlikely event a large or very large oil spill occurred and contacted social-system
resources, significant cumulative effects could be experienced. For subsistence-harvest resources and the
linked sociocultural systems and Environmental Justice, effects would result from spill contact to subsistence
resources, cleanup activities, and the fear that resources were tainted. Tourism and recreation activities would
be curtailed in the contacted area. There could be losses from the closure of commercial-fishing areas because
of tainting concerns, and sport fishing would be affected by the curtailment of clam gathering in the contacted
area. Significant damage could occur to archaeological resources from contact or cleanup activities, and there
could be the perception of degradation to national and State parks in the area of the spill.
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E. EFFECTS OF ALTERNATIVES Il THROUGH IV

In addition to the No Lease Sale Alternative (Alternative II), two deferral alternatives were identified during the
scoping process for analysis in the EIS. These alternatives are evaluated as options for each of the two
proposed sales (191 and 199). Although Alternatives III and IV provide limited protection to resources that
could be affected by oil and gas activity in the deferral areas, the deferrals do not change the estimated
significant adverse effects identified in this Executive Summary for any of the sales.

Alternative II (No Lease Sale) equals cancellation of Sale 191, Sale 199, or both sales. Several individuals
suggested this alternative during scoping. If Sales 191 and 199 are cancelled, neither the estimated possible oil
and gas production nor the potential environmental effects resulting from the Proposed Action would occur.
From a regional perspective, canceling both sales would provide some protection to the environmental
resources in the Cook Inlet but likely would not completely eliminate the environmental impacts. The
hypothetical scenario assumes that production from the Cook Inlet OCS would not be tankered but would be
processed and used in the Cook Inlet area. The production from the Cook Inlet OCS would displace oil
currently imported by tanker to Cook Inlet area processing facilities. Without the OCS production, importation
of oil by tanker, with its attendant environmental risks, would continue and possibly increase. The natural gas
production would help ensure an adequate supply to local consumers. In addition, substantial economic
benefits would be lost if we cancel both sales. We estimate that the Kenai Peninsula Borough would not realize
about $2.8 million per year in property tax revenue for 15 years. The State of Alaska would lose about $2
million per year for 15 years. During 5 years of exploration, 40 direct, indirect, and induced jobs and $2.8
million in personal income per year would be lost in the Borough. During 6 years of development, 330 direct,
indirect, and induced jobs and $20.4 million in personal income per year would be lost. During 15 years of
production, 100 direct, indirect, and induced jobs and $20.4 million in personal income per year would be lost.
Comparable figures for the rest of Alaska are 70 total jobs and $4.1 million personal income per year during
development and 20 total jobs and $1.2 million personal income.

From a global perspective, assuming that the amount of oil resources used in the U.S. continues at current rates,
oil production in foreign countries would need to increase, with increased transportation by tanker to the U.S.
Therefore, if both sales are cancelled, the environmental consequences described under Alternative I would not
occur in Cook Inlet, but the production and transportation of the replacement oil would cause a variety of
environmental consequences elsewhere. Imported oil imposes negative environmental impacts in producing
countries and in countries along transportation routes. By not producing our own domestic oil and gas
resources and relying on imported oil we are, from a global perspective at least, exporting a sizeable portion of
the environmental impacts to those countries from which the U.S. imports oil and through or by which our
imported oil is transported. This same transfer of environmental consequences holds true for any oil not
produced, if either or both of the deferral alternatives are chosen.

If either Sale 191 or 199 is cancelled, the effects from the remaining sale would be essentially the same as
described in Alternative I. The difference in the estimated level of activity described in the hypothetical
scenario between holding both lease sales and holding only one lease sale is the drilling of two exploration
wells and the information about oil and gas deposits that those two wells provide. If only Sale 191 is held, the
activities would commence in 2005. If only Sale 199 is held, the activities would commence in 2007. The
MMS would prepare an Environmental Assessment or supplemental EIS for Sale 199 to evaluate the effects of
that sale. For example, the Environmental Assessment or supplemental EIS would evaluate the effects of the
Proposed Action for any changes that may have occurred in the status, distribution, or abundance of endangered
and threatened species.

Alternative III (Lower Kenai Peninsula Deferral) would defer offering 34 whole or partial blocks located in
the southeast portion of Cook Inlet, with 483 whole or partial blocks (approximately 2.3 million acres) available
for leasing (see Table I.A-1 and Figure 1.A-1). The MMS developed this alternative based on analysis of areas
offered for leasing in Sale 149 (for example, the Kennedy Entrance Deferral), location of critical habitat for the
endangered Steller sea lion, and in response to comments received during scoping. In part, this deferral was
developed as a potential way to reduce conflicts between subsistence users and offshore oil and gas operations
based on input from the Native Village of Port Graham and others and analysis of subsistence resource use
patterns. The EIS analysis concluded that the deferral would reduce potential impacts to endangered and
threatened species including the beluga whale, Steller sea lions, sea otters, and humpback whales; reduce
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threats to marine and coastal birds because of their concentration in the deferral area; reduce visual resource
effects by moving the potential platform locations further offshore; and protect possible unidentified historic
archaeological resources that may be present in the deferral area. The EIS analysis concludes that for most
resources, while the alternative would provide a measure of protection to the resources within the deferral area,
the effects to the resources in the Cook Inlet area under this alternative would be essentially the same as the
effects under Alternative I. As shown by the Lost Opportunity column in Table I.A-1, this deferral reduces by
approximately 1% the Opportunity Index; that is, the chance to discover and develop an economic oil field from
the sale.

Alternative IV (Barren Islands Deferral) would defer offering 36 whole or partial blocks located around the
Barren Islands and Kennedy Entrance, with 481 whole or partial blocks (about 2.34 million acres) remaining
available for leasing (see Table [.A-1 and Figure I.A-1). The MMS developed this alternative based on analysis
of areas offered for leasing in Sale 149 (for example, the Kennedy Entrance Deferral), location of critical
habitat for the endangered Steller sea lion, and in response to comments received during scoping. In part, this
deferral was developed as a potential way to reduce conflicts between subsistence users and offshore oil and gas
operations based on input from the Native Village of Port Graham, Nanwalek, and Seldovia and others, and
analysis of subsistence resource-use patterns. Other comments received during scoping addressed operating
conditions in the Kennedy Entrance between the Barren Islands and the lower Kenai Peninsula. The EIS
analysis concluded that the deferral would reduce potential impacts to endangered and threatened species,
including the beluga whale, Steller sea lion, sea otter, humpback whale, and other whales; reduce threats to
marine and coastal birds because of their concentration in the deferral area; and reduce visual resource effects
by moving the potential platform locations farther offshore. The analysis concludes that for most resources,
although the alternative would provide a measure of protection to the resources within the deferral area, the
effects to the resources in the Cook Inlet area under this alternative would be essentially the same as the effects
under Alternative I. As shown by the Lost Opportunity column in Table I.A-1, this deferral reduces by
approximately 1% the Opportunity Index; that is, the chance to discover and develop an economic oil field from
the sale.

If the Secretary of the Interior decides to proceed with each of the sales (191 and 199), by not choosing
Alternative II - No Lease Sale, the Secretary may chose one, all, some combination, or part of the alternatives to
comprise the Final Notice of Sale for Sale 191. The Secretary will have all the options available for Sale 199
when that decision is made in 2006. The Secretary may choose the same options selected for Sale 191 or
different options.

F. MITIGATING MEASURES

Four standard lease stipulations (1 through 4) are evaluated as part of all the alternatives for both proposed lease
sales. These stipulations are

1. Protection of Fisheries

2. Protection of Biological Resources

3. Orientation Program

4. Transportation of Hydrocarbons

Stipulations have been modified, but only slightly, from the versions adopted in previous Cook Inlet lease sales.
Combined, these stipulations help lower the potential adverse effects of any proposed lease sale and, in
particular, help protect subsistence-harvest activities and sociocultural systems. These measures are perceived
as positive actions under Environmental Justice addressing impacts to minority populations.

For both Sales 191 and 199, we evaluate six standard Information to Lessees (ITL) clauses and one optional
clause as part of all the alternatives. We have included these or similar standard ITL clauses in previous Cook
Inlet lease sales. The ITL clauses provide useful information about other Federal and State rules and
regulations that help lower environmental impacts for the proposed sales. The optional ITL clause, No. 7 -
Information on Air Quality Regulations and Standards, informs lessees of the regulations in effect for the Cook
Inlet area regarding the prevention of significant deterioration for air quality.
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G. AGENCY-PREFERRED ALTERNATIVE

As required by the National Environmental Policy Act regulations of the Council on Environmental Quality, the
MMS has identified a preferred Alternative for Sale 191 in this final EIS. The agency-preferred alternative is
the combination of Alternative III - the Lower Kenai Deferral and Alternative IV - the Barren Islands Deferral,
including all stipulations and Information to Lessee clauses described for Alternative I - the Proposed Action.
The agency-preferred alternative would defer offering 70 whole or partial blocks with 447 whole or partial
blocks (about 2.179 million acres) remaining available for leasing (see Table [.A-1 and Figure [.A-2). The
agency-preferred alternative for the subsequent Sale 199 may be modified. Such a modification would be
addressed in the Environmental Assessment or supplemental EIS accompanying that sale.

We do not provide a separate evaluation of this alternative, because it would repeat the entire analysis provided
in the Alternative I1I (Section IV.B.3.a) and Alternative IV (Section IV.B.4.a) analyses (please see the EIS for
these sections). The overall effects of the agency-preferred alternative essentially are the same as noted for
Alternative I with some additional protection to the resources within the deferred area (the effects are additive),
especially to endangered and threatened species, marine and coastal birds, and archaeological and visual
resources.
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. PURPOSE AND BACKGROUND OF THE
PROPOSED ACTION

LA. PURPOSE, NEED, AND DESCRIPTION

The purpose of the proposed Federal action addressed in this Environmental Impact Statement (EIS) is to
offer for lease, in two separate sales, areas on the Cook Inlet Outer Continental Shelf (OCS) that might
contain economically recoverable oil and gas resources. This EIS is the National Environmental Policy Act
(NEPA) analysis for the first proposed sale enabling the Minerals Management Service (MMS) to conduct
the sale-decision process. For efficiency, and consistent with Executive Order 13212 of May 18, 2001, to
expedite energy-related projects, this EIS also will be used as the primary NEPA analysis for the second
sale. However, a separate sale-decision process will be conducted for the second sale at a later date.

The President’s National Energy Policy recommends the continuation of OCS oil and gas leasing on a
predictable schedule. Domestic energy production is not expected to increase enough to meet all of the
Nation’s demand, but an increased domestic energy supply will reduce foreign imports and provide jobs
within the United States.

These two lease sales will provide qualified bidders the opportunity to bid on certain blocks in the Cook
Inlet to gain conditional rights to explore, develop, and produce oil and natural gas. This EIS addresses
these Federal actions, Cook Inlet Sales 191 and 199, scheduled in the Final Outer Continental Shelf Oil and
Gas Leasing Program 2002 -2007 as approved by the Secretary on June 30, 2002. This EIS analyzes the
potential environmental impacts in each of the sales, including estimated exploration and development and
production activities, on the physical, biological, and human environments.

The OCS Lands Act of 1953 (67 Stat. 462), as amended (43 United States Code [U.S.C.] et seq. [1994]),
established Federal jurisdiction over submerged lands on the OCS seaward of the State boundaries. Under
the OCS Lands Act, the U.S. Department of the Interior (USDOI) is required to manage the leasing,
exploration, development, and production of oil and gas resources on the Federal OCS. The OCS Lands
Act sets forth a number of findings and purposes with respect to managing OCS resources. Those
principles generally pertain to recognizing national energy needs and related circumstances and addressing
them by developing OCS oil and gas resources in a safe and efficient manner that provides for
environmental protection, fair and equitable returns to the public, State and local participation in policy and
planning decisions, and resolution of conflicts related to other ocean and coastal resources and uses.

The Secretary of the Interior (Secretary) oversees the OCS oil and gas program and is required to balance
orderly resource development with protection of the human, biological, and physical environments while
simultaneously ensuring that the public receives an equitable return for these resources and that free market
competition is maintained. Section 18 of the OCS Lands Act requires receipt of fair market value for OCS
oil and gas leases and the rights they convey. The Secretary is empowered to grant leases to the highest
qualified responsible bidder(s) on the basis of sealed competitive bids and to formulate such regulations as
necessary to carry out the provisions of the OCS Lands Act. The Secretary has designated the MMS as the
administrative agency responsible for the mineral leasing of submerged OCS lands and for the supervision
of offshore operations after leases are issued.

Three lease sales have been held in the Cook Inlet Planning Area since 1977. The first Federal Cook Inlet
lease sale, OCS Sale CI, was held that year, and 87 tracts were leased. The second sale, OCS Sale 60, was
held in 1981, and 13 tracts were leased. The third and last sale, OCS Sale 149, was held in 1997, and two

tracts were leased. From 1978 through 1985, 13 exploratory wells were drilled in lower Cook Inlet,
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including one in the Shelikof Strait. All of the wells were plugged and abandoned with no discoveries
announced. Recently, Phillips Alaska, Inc. completed the 1 Hansen well in the Cosmopolitan Unit, which
includes State leases and the two Federal leases acquired in OCS Sale 149. This well was directionally
drilled from an onshore location and was designed to encounter an oil-bearing interval in an adjacent
offshore lease. Additional drilling and seismic surveying to evaluate this prospect are being planned. If
successful, the resulting production could be the first from Federal leases in Cook Inlet, although most of
the unit lies within State waters.

The Secretary has scheduled Sale 191 in 2004 and Sale 199 in 2006. The MMS has prepared a single EIS
for the proposed actions for each of the sales. Federal regulations allow for several similar proposals to be
analyzed in one EIS (40 Code of Federal Regulations [CFR] 1502.4). The resource estimates and scenario
information on which this EIS analysis is presented as a range of activities that could be associated with
each of the two sales. This EIS will be used for decisions on Sale 191. The MMS will prepare an
Environmental Assessment or supplemental EIS for Sale 199. Formal consultation with the public will be
initiated for Sale 199 to obtain input for assisting in determining whether the information and analyses in
this EIS are still valid. A sale-specific Information Request will be issued that specifically describes the
action for which the MMS is requesting input. The sale process for Sale 191 will require a minimum of 2
years to complete. The sale process for Sale 199 will be somewhat shorter.

On December 31, 2001 (pursuant to 30 CFR 256.23 and 40 CFR 1501.7), the Call for Information and
Nominations (Call) and Notice of Intent (NOI) for Oil and Gas Lease Sales 191 and 199 were published in
the Federal Register (66 FR 67543). Nominations and comments on the Call and comments on the NOI
closed on February 14, 2002. The Call was published to gather preliminary information and nominations
from interested parties on oil and gas leasing, exploration, and development and production within the
proposed area. This provided an opportunity for the oil industry, governmental organizations, tribal and
local governments, environmental groups, the general public, and all other interested parties to comment on
areas of interest or special concern in the proposed lease-sale area. The comments received on the NOI are
discussed in Section I.C - Results of the Scoping Process.

Based on available information, the MMS formally identified the location and extent of the area of study
for the EIS, four alternatives, and mitigating measures. The area includes 517 whole or partial blocks
(about 2.5 million acres, or 1.01 million hectares). As shown in Figure [.A-1, this area is located seaward
of the State of Alaska submerged lands boundary and extends from 3 to approximately 30 miles offshore in
water depths ranging from approximately 30-650 feet.

Consistent with Section 102(2)(C) of the National Environmental Policy Act, this final EIS describes the
proposed lease sales and the natural and human environments, presents an analysis of potential adverse
effects on these environments, evaluates potential mitigating measures to reduce the adverse effects of
offshore leasing and development, evaluates alternatives to the proposed Federal actions, and presents a
record of consultation and coordination with others during EIS preparation. The draft EIS was filed with
the Environmental Protection Agency on December 13, 2002, and its availability was announced in the
Federal Register (67 FR 76740). The MMS announced the availability of the draft EIS in the Federal
Register (67 FR 76189) and through other public media. The public had 60 days to review and comment
on the draft EIS. Public hearings were held after release of the draft EIS, and specific dates and locations
for public hearings were announced in the Federal Register (67 FR 76189) and other public media. The
MMS received oral and written comments at the hearings from the interested members of the public. After
receipt and consideration of comments on the draft EIS, the MMS determined the scope of the final EIS.

By regulation and law, the MMS is required to review and analyze the environmental effects of this
proposed leasing program. Through the scoping process, we asked for comments and concerns about this
proposed program. We have used this information to focus our analysis and to generate reasonable
alternatives for analysis. Through the remainder of the process we continued to solicit information and
suggestions.

We have responded to comments on the draft EIS, both written and oral, in Section VII. Comments were
received in letters, public hearings, government-to-government meetings, and from e-mails sent to the
MMS e-mail address.
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The agency-preferred alternative is the combination of Alternative III - the Lower Kenai Deferral and
Alternative IV - the Barren Islands Deferral, including all stipulations and Information to Lessees clauses
described for Alternative I - the Proposed Action. Although we have identified our agency-preferred
alternative as required by NEPA Council of Environmental Quality regulations, if the Secretary of the
Interior decides to proceed with each of the sales (191 and 199), by not choosing the Alternative II - No
Lease Sale, the Secretary may chose one, all, or some combination or part of the alternatives to comprise
the Final Notice of Sale for Sale 191. We will continue to maintain an open mind throughout and the final
decision and will continue to consider and evaluate comments and all reasonable options.

I.B. LIST OF LEGAL MANDATES

The following list references legal mandates that affect Federal activities proposed on the OCS. These
statutes are Federal public laws enacted by Congress and are associated with proposed leasing, exploration,
development and production, or other activities that might significantly affect the OCS. This is not
intended to be a comprehensive list of all the laws but rather to acquaint the reader with the law. Readers
should always consult the entire text of the laws for updated information and additional requirements.

Appendix E of this EIS contains further information, explanations, or summaries of the following legal
mandates and other legal requirements (such as executive orders, regulations, and agreements) that directly
or indirectly relate to the Department of the Interior, the MMS, and other Federal Agencies’ regulatory
responsibilities for mineral leasing, exploration, and development and production activities on leases
located in the submerged lands of the OCS located offshore Alaska.

e  Submerged Lands Act of 1953 (43 U.S.C. § 1331 et seq.)

e  OQOuter Continental Shelf Lands Act of 1953, as amended (43 U.S.C. § 1331 et seq.)

e National Environmental Policy Act of 1969, as amended (42 U.S.C. § 4321 et seq.), and the
Council on Environmental Quality regulations (40 CFR parts 1500 through 1508)

e Clean Air Act of 1970 and the Clean Air Act Amendments of 1990 (42 U.S.C. § 740 et seq.)

e  Federal Water Pollution Control Act of 1972, as amended (33 U.S.C. § 1251 et seq.), and the
Clean Water Act of 1977 (91 Stat. 1566)

e Coastal Zone Management Act of 1972, as amended (16 U.S.C. § 1451 et seq.), the Coastal Zone
Reauthorization Amendments of 1990 (Public Law (P.L.) No. 101-508), and the Coastal Zone
Protection Act of 1996 (P.L. No. 104-150)

e Energy Policy and Conservation Act of 1975 (42 U.S.C. § 6213 et seq.)

Export Administration Act of 1969 (50 App. U.S.C. 2405(d))

e  Marine Mammal Protection Act of 1972, as amended (16 U.S.C. § 1361 et seq.)

e  Migratory Bird Treaty Act of 1918, as amended (16 U.S.C. § 703-712)

e International Convention of the Prevention of Pollution from Ships and Marine Plastics

e  Pollution Research and Control Act of 1988 (33 U.S.C. § 1901 et seq.)

e  Marine Protection, Research, and Sanctuaries Act of 1972, as amended (33 U.S.C. § 1401-1445
and 16 U.S.C.§ 1431-1445)

e National Fishing Enhancement Act of 1984 (33 U.S.C. § 2101 et seq.)

e  Magnuson-Stevens Fishery Conservation and Management Act of 1976 (16 U.S.C. § 1801 et seq.)

e Endangered Species Act of 1973, as amended (16 U.S.C. § 1531 et seq.)

e National Historic Preservation Act of 1966, as amended (16 U.S.C. § 470 et seq.)

e QOil Pollution Act of 1990, as amended (33 U.S.C. § 2701 et seq.)

e Rivers and Harbors Appropriation Act of 1899 (33 U.S.C. § 401 et seq.)

e Resource Conservation and Recovery Act of 1976 (42 U.S.C. § 6901 et seq.)

e Ports and Waterways Safety Act of 1972, as amended (33 U.S.C. § 1221 et seq.)

e  Merchant Marine Act of 1920 (commonly referred to as the Jones Act) (P.L. No. 66-261)

e Federal Oil and Gas Royalty Management Act of 1982 (30 U.S.C. § 1701 et seq.)

e  Arctic Research and Policy Act of 1984 (15 U.S.C. § 4101 et seq.)

e The Bald Eagle Protection Act (16 U.S.C. § 668-668d)

e The Fish and Wildlife Coordination Act (16 U.S.C. § 661-667¢)
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Executive Order 13212 - Actions to Expedite Energy-Related Projects

Executive Order 13175 - Consultation and Coordination with Indian Tribal Governments

Executive Order 13158 - Marine Protected Areas

Executive Order 12114 - Environmental Effects Abroad

Executive Order 13112 - Invasive Species

Executive Order 13007 - Indian Sacred Sites

e  Executive Order 12898 - Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations

e Executive Order 11990 — Protection of Wetlands

e Executive Order 11988 — Floodplain Management

The OCS Lands Act and the Oil Pollution Act of 1990 have been codified into regulation at 30 CFR 250
and 254 respectively. Inspectors from the MMS routinely visit all OCS-permitted facilities to ensure that
lessees or/or their designated operators are complying with the MMS rules, regulations, and lease-sale
stipulations (see Section IL.F). If possible, the MMS inspectors provide continuous presence during
exploration and development drilling operations. During routine production operations and demobilization,
the MMS inspectors routinely inspect and monitor operations through announced and unannounced
inspections. If violations or infractions occur, the MMS inspectors will take appropriate actions, which can
range from warnings to rig shut down to lease withdrawals and monetary penalties, depending on the
severity and type of infraction. If the MMS inspectors observe violations or infractions with other
applicable Federal Laws and Rules, they will notify the regulation agency(ies), so they can take appropriate
action.

I.C. RESULTS OF THE SCOPING PROCESS

Scoping is defined as “an early and open process for determining the scope of issues to be addressed in an
EIS and for identifying the significant issues related to a proposed action” (40 CFR 1501.7). The NOI
published for Oil and Gas Lease Sales 191 and 199 (66 FR 67543) described the scoping process MMS
followed for this EIS. Throughout the scoping process, comments are invited from any interested persons,
including affected Federal, State, tribal and local governments; any affected Native groups; conservation
groups; and private industry for early identification of the most important issues for analysis in this EIS.
Scoping provides those with an interest in the OCS program an early opportunity to participate in the
events leading up to the final publication of an EIS and aids the MMS in determining the significant issues
and alternatives to be analyzed in an EIS. The intent of scoping is to avoid overlooking important issues
that should be analyzed in an EIS. The entire text of the Scoping Report is in Appendix F of this EIS.

In response to the Call/NOI, approximately 20 organizations, including Alaskan Natives, environmental
organizations, private industry, and local, State, tribal, and Federal government agencies provided
comments. The MMS held public scoping meetings in nine communities; conducted government-to-
government contacts with Native Alaskan tribes and local governments; and met with organizations
representing commercial- and sport-fishing interests, industrial energy consumers, and two Cook Inlet
citizens’ environmental monitoring groups. Three companies and one oil and gas trade association
representing the majority of oil and gas exploration, production, transportation, refining, and marketing
activities in Alaska commented. Nominations indicate varied interest in portions of the program area and,
when considered in total, they cover the entire sale area.

Scoping for this multiple-sale EIS included reviewing the comments received on the Call and NOI;
comments submitted at the scoping meetings; the issues raised and analyzed in the EIS’s for previous Cook
Inlet Planning Area lease sales (Sales CI, 60, and 149); and MMS staff evaluation and input. Scoping
comments were used to identify major issues, alternatives to the Proposed Action, and measures that could
mitigate the effects of the proposed Federal actions. Scoping comments were requested from the public
through newspaper, radio, and television advertisements in Anchorage, Kenai, Homer, and Kodiak.
Scoping meetings were held in 2001 in Homer (January 30), Seldovia (January 31), Ninilchik (January 28),
Kenai (January 29), Kodiak (January 30), and Anchorage (February 5). Government-to-government
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scoping meetings were held with the Native Village of Nanwalek (February 8), the Native Village of Port
Graham (February 11), and the Seldovia Village Tribe (February 1).

We incorporated the various inputs from scoping. For example, we made sure that the draft EIS analysis
specifically considered potential effects to the environmentally sensitive areas identified during scoping.
We used several techniques to ensure this information was considered in the analysis including:

e Designation of environmental resource areas used in the analysis of potential effects from OCS
activities.

e Identification of land segments that comprise the sensitive habitat areas.

e Recognition of sensitive areas identified in the development of the Cook Inlet geographic response
strategy, a collaborative process among area stakeholders that identifies and ranks the most
valuable resources and habitat and develops site specific oil-spill-response strategies for the sites.
These geographic response strategies are part of the Alaska Regional Response Team’s Cook Inlet
Subarea Contingency Plan.

e Identification of areas for particular consideration in oil-spill-response plans, such as those listed
in Information to Lessee No. 3.

After the first phase of scoping was complete, the scoping process continued through the publication of the
final EIS, and additional outreach meetings were held, as needed or as requested by local communities.
The scoping process will continue throughout of the life of the multiple-sale EIS process. As each sale
analyzed within this document is considered for leasing, the scoping process will be initiated.

1.C.1. Major Issues Considered in This EIS

l.C.1.a. Issues Detailed in This EIS

The major issues analyzed in this EIS are the direct result of concerns raised during the scoping process.
Based on these issues, the MMS selected the following resource topics for effects analyses in Section [V.B:
water quality; air quality; lower trophic-level organisms; fisheries resources; essential fish habitat;
endangered and threatened species; marine and coastal birds; nonendangered marine mammals; terrestrial
mammals; economy; commercial fishing; subsistence-harvest patterns; sociocultural systems; recreation,
tourism, and visual resources; sport fisheries; environmental justice; archaeological resources; national and
State parks and special areas; and coastal zone management.

While many environmental issues were raised in scoping, all significant ones identified were addressed to
some degree in the previous Sale 149 final EIS (USDOIL, MMS, Alaska OCS Region, 1995). The following
environmental issues are identified and analyzed in this EIS as important resources, activities, systems, or
programs that could be affected by OCS exploration, development and production, and transportation
activities associated with the proposed Sales 191 and 199. The cumulative effects of past, present, and
future activities on each of these resources, activities, systems, or programs also are analyzed in this EIS.

I.C.1.a(1) Water Quality from Discharge of Drilling Fluids and Cuttings

Commenters highlighted the concerns over contamination of sediments, the water column, and the food
chain that may be associated with offshore oil and gas development and other sources, such as nonpoint-
source pollution. These substances may be concentrated further in certain areas by eddies that form in the
Cook Inlet. The commenters’ input accentuates the concern over accumulation of toxins in organisms and
the potential health effect that it may have on subsistence consumers of the resource. The comments
identified a number of reports that may provide information for evaluating this issue. Some commenters
expressed a preference for zero discharge of muds and cuttings during exploration, development, and
production. They also asked for an explanation of why this may not be achievable in some circumstances
other than that the discharge is allowed under a regional exemption to the Clean Water Act for platform
discharge.
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I.C.1.a(2) Subsistence-Harvest Patterns

Closely related to the water quality issue, commenters requested that a broad definition be given to
subsistence, noting the importance of all ocean resources in the area for Alaskan Natives. A particular
concern is the potential contamination of some of these resources from postlease activities, other non-OCS
activities, and oil spills. Commenters emphasized the impacts of the Exxon Valdez oil spill on subsistence.
Commenters requested that specific plans be developed to avoid impacts from exploration and development
on subsistence resources and asked that the eastern portion of lower Kenai Peninsula be considered as a
deferral alternative.

1.C.1.a(3) Oil Spills

The ability of operators and the government to respond to prevent or control oil spills was questioned.
Commenters expressed attendant concerns regarding the adequacy of existing contingency plans, response
coordination among agencies, distribution and adequacy of response capabilities, response in adverse
weather conditions, training and deployment of local respondents, the cost of cleanup, and the identification
of critical habitat. Particular reference was made to the past and continuing impact of the Exxon Valdez oil
spill on the area.

I.C.1.a(4) Wildlife and Aquatic Habitat

Commenters asserted that fish and wildlife and their habitats, including migration routes, could be
impacted by offshore oil and gas activities. People remarked on the need to identify sensitive fish habitat
and endangered species habitat, monitor these habitats, and acquire geographic information system-based
maps of the biologically sensitive areas as an aid in decisionmaking. Commenters identified several
biologically sensitive locations, including Anchor Point. Commenters noted the importance of the Barren
Islands to marine mammals and migrating birds and requested that the area be considered for deferral.
Commenters identified several species that may be affected in varying degrees by offshore oil and gas
including bears; beluga whales; kelp; Pacific herring; Steller sea lions; salmon; sea otters; Steller’s eiders;
Tanner and other crab species; and shore, marine, and coastal birds. Commenters requested that Kachemak
Bay be considered as a deferral alternative.

Some commenters suggested that the EIS analysis separately consider impacts from leasing to special
areas—areas that are legally defined and regulated with the objective of protecting resources for their
inherent biological or ecological values. These areas include units within the national park system, national
wildlife refuges, national estuaries, designated wilderness areas, and State critical areas. Units specifically
identified by commenters include the Aniakchak National Monument and Preserve, Duck and Chinik
islands, Katmai National Park and Preserve, Lake Clark National Park and Preserve, Alaska Maritime
National Wildlife Refuge, and the McNeil River Bear Sanctuary. People asked that the siting of onshore
facilities and impact on land use and private property rights also be examined. Some commenters asked
that the EIS examine impacts to Areas Meriting Special Attention (AMSA).

I.C.1.a(5) Socioeconomics

Commenters indicated that the direct and indirect positive and the negative effects from the lease sales on
the cultural, social, and economic well-being of people should be considered. These impacts include the
effects from the lease sale, including oil spills, to the tourism, recreational, and quality-of-life uses of the
area; labor migration and population inmigration to communities; on the demand for public services; and
on public finances and revenues. Respondents suggested that we consider the potential diversification of
the local economy, changes to the character of the communities, and the potential for local use of resources
that may result from the lease sale. Comments recommended evaluation of the indirect effects of revenues,
royalties, and corporate profits from the lease sale.

I.C.1.a(6) Commercial and Recreational Fishing

Commenters emphasized the importance of the commercial and recreational fishery of lower Cook Inlet to
the economic well-being and quality-of-life aspects of the area. They also expressed concerns over the
effects leasing may have on these resources, including conflicts that may result between offshore energy
activity and fishing activity. Commenters suggested that specific plans be developed to minimize and
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avoid conflicts between commercial-fishing gear and exploration and development activities. Examples of
areas identified where conflicts may result include riptide areas favored by driftnet fishing, areas of setnet
fishing, and the potential restoration of the Tanner crab fishery around Cape Douglas.

I.C.1.a(7) Tri-Borough Agreement

While not a separate issue, several commenters noted that the MMS needs to specifically consider the five
issues in the January 24, 2002, Tri-Borough Agreement prepared and approved by the Kenai Peninsula
Borough, Kodiak Island Borough, and the Lake and Peninsula Borough. The five issues include no
offshore loading of tankers; specific plans to minimize and avoid commercial fishing gear conflicts with
exploration and development activities; adequate spill-prevention and -response capability by the
exploration company; identification of critical habitat areas; and local government revenue sharing.

.C.1.b. Issues Raised During Scoping that Were Considered but Did Not
Warrant Further Detailed Analysis in this EIS

The following issues were raised during the scoping process for this sale and previous Cook Inlet lease
sales. These concerns were fully evaluated by the MMS staff but are not being analyzed further for the
reasons indicated. Several comments were received that were not relevant to the Proposed Action, and
alternatives analyzed in the EIS are described in the Scoping Report in Appendix F.

1.C.1.b(1) Revenue Sharing and Impact Assistance

One issue repeatedly identified as being of primary concern to the Tri-Boroughs is the need for revenue
sharing assistance to local communities from OCS receipts. Impact assistance would require congressional
action and cannot be addressed or resolved through the EIS process. The MMS has worked diligently at
finding a solution to this issue for more than 20 years. During the 1997-2002 Five-Year Oil and Gas
Leasing Program, the OCS Policy Committee provided recommendations for such revenues to appropriate
congressional staff. However, Congress, not the MMS, makes the decision. Congress passed a version of
revenue sharing legislation for Fiscal Year 2001. The Coastal Assistance Program has its roots in the
Conservation and Reinvestment Act, which did not pass into legislation. As a compromise measure, the
OCS Lands Act was amended to include the Coastal Assistance Program. The program authorized a one-
time appropriation of $150 million divided among the seven states with offshore oil activities—Alabama,
Alaska, California, Florida, Louisiana, Mississippi, and Texas. Among the producing States, 60% of the
funds were divided equally, and 40% were based on OCS production. Based on formula, Alaska received a
one-time appropriation of $12,208,723, of which $7,935,670 was allocated to the State, and $4,273,053
was divided among the coastal political subdivisions. Funds were distributed to eligible communities based
on population, coastline miles, and relative distance from any OCS leased tracts. The allocation for the
Cook Inlet area governments was $1.204 million. The National Oceanic and Atmospheric Administration
administers the Coastal Assistance Program.

1.C.1.b(2) Process Issues

Several comments were received about issues that relate to the terms, conditions, or conduct of the sale but
were not environmental in nature. Suggestions included comparing royalties received by the State with
profit received by the corporations from operations in lower Cook Inlet, and limiting the scope of the sales
to those tracts that might hold industry interest. Other comments included exploring whether variable
terms and options in lease sales will attract new interest. The MMS is considering offering suspension of
royalties on initial volumes of oil from new production. Given that development occurs from newly
offered tracts, these suspensions would not be expected to change the resource estimates that provide the
basis for the hypothetical scenario used to analyze environmental effects of the Proposed Action. If
production would occur on leases with such suspensions, payments to government, including those from
the production allocated to leases in the 8(g) zone, would be suspended until such initial volumes were
achieved.
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1.C.1.b(3) Global Climate Change

Global climate change and the contribution OCS activities makes to greenhouse-gas emissions are more
appropriately addressed as a programmatic concern in Section 4.1.2 of the final EIS for the 2002-2007 oil
and gas leasing program (USDOI, MMS, 2002). This is in accordance with the recommendation of the
Council of Environmental Quality, Draft Guidance Regarding Consideration of Global Climate Change in
Environmental documents Prepared Pursuant to the National Environmental Policy Act, October 8, 1997,
that this issue be addressed at the program level rather than at the project level. The final EIS estimated
total emissions of carbon dioxide and methane for activities associated with the 5-year program. In the
Alaska OCS Region, estimates indicate that production activities could emit about 75% of the carbon
dioxide emissions, while tankers carrying Alaska North Slope crude between Valdez and the west coast
contribute about 10% to the total. Tankers produce most of the methane emissions, with the remainder
coming primarily from production facilities. The combined carbon dioxide and methane emissions from
the entire proposed OCS 5-year program, including the Alaska region, are about 0.04-0.08% of the
Nationwide total. The estimated combined carbon dioxide and methane emissions from the entire OCS
program activities would be about 0.01-0.02% of the global emissions.

1.C.1.b(4) Traditional Knowledge

Traditional knowledge or indigenous knowledge uses the information, advice, and wisdom that have
evolved over centuries of living as part of the environment. It is a valuable source of environmental
information that allows communities to realize their own expertise and apply their own knowledge and
practices to help protect their way of life. For the Southcentral Alaska region, a great deal of traditional
knowledge has been collected from Native Alaskans through past and more recent testimony from
community meetings on lease-sale hearings, research sponsored by the MMS Environmental Studies
Program, and subsistence-harvest surveys and ethnography conducted by other Federal and State agencies.
This information is disseminated in research reports, searchable on-line databases, and published scientific
literature. For example, the MMS-sponsored research (Fall et al., 2001) collected information from Native
Alaskan respondents on changes in Native cultural practices. This information is incorporated into the
analysis of potential effects from the Proposed Action in Section IV.B.1.p. Similarly, Section I1I.C.3.d
describes regional traditional knowledge on subsistence, making extensive use of information contained in
the Alaska Department of Fish and Game Whiskers! Database. Finally, Section II1.B.4.b(1) describes the
natural history of the beluga whale, making extensive use of information provided by Native Alaskans in
published scientific research. Using these information sources incorporates traditional knowledge into the
EIS text and provides it to MMS decisionmakers without burdening Native Alaskans by requesting they
provide information that has already been collected and disseminated. In-depth information regarding
traditional knowledge used in this EIS is contained in Section IV.B.1.p - Environmental Justice.

1.C.1.b(5) Tankering of Non-OCS Crude Oil

Several comments questioned regulation of non-OCS tankering in Cook Inlet. While tankering is
addressed in the description of the affected environment, the no action alternative, and cumulative effects
analysis, the tankering of OCS crude is not foreseen as part of the Proposed Action (Alternative I).

I.C.2. Development of Alternatives

Alternatives to the Proposed Action were considered twice during the development of the EIS for Cook
Inlet. The first instance occurred during scoping that immediately followed the publication of the NOI.
Using information provided by the interested and affected public, we crafted alternatives to satisfy the
NEPA requirement that the analysis in the EIS consider a range of alternatives. The second instance
occurred as a result of public comments received on the draft EIS, which we evaluated to identify possible
new or modified alternatives and to determine if they meet the NEPA guidance for inclusion as an
alternative in the final EIS. Unlike the deferral alternatives that resulted from scoping, we had the
advantage of using the information in the draft EIS in evaluating the potential new or modified alternatives
suggested in comments received on the draft EIS.
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Following the release of the NOI, the MMS initiated scoping. Section I.D of the EIS summarizes the
scoping process and issues raised by the public and others. Appendix F of the EIS contains the Scoping
Report. Comments received during scoping identified several sensitive habitat areas and asked that these
receive particular attention in the analysis of potential effects from OCS activities. These areas included
the Barren Islands, Anchor Point, State and national parks and refuges, and Areas Meriting Special
Attention. Comments also requested that certain areas be considered for deferral, such as Kachemak Bay,
or that certain areas be included in the lease sales. Comments from the Native Village of Port Graham
included a map that identified two areas to be considered for deferral. As part of the scoping process, we
examined the areas considered for leasing and deferral in past Cook Inlet lease sales.

After considering public input, reviewing past lease-sale areas and effects, and evaluating the distribution
of environmental resources throughout the entire Cook Inlet area, we developed two alternatives to the
Proposed Action for analysis in the draft EIS. Section I.C.2.a describes the Proposed Action, no action, and
two deferral alternatives.

The comments on the draft EIS, contained in Section VII of the EIS, requested that we examine several
possible new or modified alternatives to the Proposed Action. Careful examination of the comments
indicated that the alternatives fell into four groups:

1. No-Rig Zones (No Surface Occupancy) in Environmentally-Sensitive Areas

2. Tuxedni National Wilderness Area Deferral

3. Expand the Lower Kenai Peninsula Deferral

4. Expand the Barren Islands Deferral

No-rig zones and the Tuxedni National Wilderness Area deferrals were proposed by the commenters as
possible new alternatives, while the other two were modifications to existing alternatives. Section [.C.2.b
explains why these were not included for further analysis.

1.C.2.a. Alternatives to be Further Evaluated

The following four Alternatives are considered in this EIS for Sales 191 and 199:

e  Alternative I — Proposed Action

e Alternative II — No Lease Sale

e  Alternative III — Lower Kenai Peninsula Deferral

e  Alternative IV — Barren Islands Deferral
These alternatives were developed during the scoping process in response to comments and concerns and
further refined by the MMS. In scoping, the MMS did not receive any suggestions to consider the
alternatives evaluated for Sale 149, our most recent Cook Inlet sale. Most alternatives evaluated for Sale
149 were suggested as a way to help avoid potential conflicts with commercial-fishing activities. However,
the analysis for Sale 149 found they were not that effective in eliminating the potential use conflicts.

I.C.2.a(1) Alternative | — Proposed Action

Alternative I - the Proposed Action for each sale would offer for lease those blocks selected as a result of
the Area Identification. As shown in Figure I.A-1 and Table 1.A-1, the Cook Inlet multiple-sale area
includes 517 whole or partial blocks covering 2.5 million acres (about 1.01 million hectares) in Cook Inlet.
This alternative reflects an estimated resource development and activity of 140 million barrels of
recoverable oil and 190 billion cubic feet of natural gas. For purposes of analysis, we assume that the oil
and gas will be recovered as a result of a single development, which might result from either or both sales.
The multiple-sale area was identified as being of high and medium interest to industry and is the entire area
of the Call. In March 2002, the MMS Director designated the program area to be the area that would be
considered for leasing through the Proposed Action. The Area Identification process for Sale 199 will take
place later. However, the areal extent selected for Sale 199 cannot be larger than the area evaluated in
Alternative I of this EIS, because the proposed sale area (Alternative I) is the same as the entire Cook Inlet
program area in the 2002-2007 5-year program.
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I.C.2.a(2) Alternative Il — No Lease Sale

Under Alternative 11, we could choose not to hold one or both of the proposed sales. For each lease sale,
this alternative would remove the entire area of Alternative I - Proposed Action from leasing.

I.C.2.a(3) Alternative Ill — Lower Kenai Peninsula Deferral

Alternative III - Lower Kenai Peninsula Deferral, was developed by the MMS based on analysis of areas
offered for leasing in Sale 149 (for example, the Kennedy Entrance Deferral), location of critical habitat for
the endangered Steller sea lion, and in response to comments received during scoping. In part, this deferral
was developed as a potential way to reduce conflicts between subsistence users and offshore oil and gas
operations and was based on input from the Native Village of Port Graham and others and analysis of
subsistence-resource-use patterns. Other comments received during scoping addressed the compatibility of
offshore oil and gas activity with recreation, tourism, and visual resources in the Kachemak Bay and lower
Cook Inlet area. Alternative III would offer for leasing all of the area described for Alternative I except for
a subarea located in the eastern portion of the proposed sale area offshore of Homer, Seldovia, Port
Graham, and Nanwalek. As shown in Figure I.A-1 and Table I.A-1, Alternative III would offer 483 whole
or partial blocks, comprising 2,337,000 acres (about 945,770 hectares). The areas that would be removed
by the Lower Kenai Peninsula Deferral consist of 34 whole or partial blocks, approximately 163,100 acres,
which is about 6.5% of the Alternative I area. This option is being analyzed to estimate potential protection
of subsistence-use zones and wildlife areas and other resources in the area from potential exploration or
development and production activities.

I.C.2.a(4). Alternative IV — Barren Islands Deferral

Alternative IV - Barren Islands Deferral was developed by the MMS based on analysis of areas offered for
leasing in Sale 149 (for example, the Kennedy Entrance Deferral), location of critical habitat for the
endangered Steller sea lion, and in response to comments received during scoping. In part, this deferral
was developed as a potential way to reduce conflicts between subsistence users and offshore oil and gas
operations and was based on input from the Native Village of Port Graham and others and analysis of
subsistence-resource-use patterns. Other comments received during scoping addressed operating
conditions in the Kennedy Entrance between the Barren Islands and the lower Kenai Peninsula. Alternative
IV would offer for leasing all of the area described for Alternative I except for a subarea located off of the
Barren Islands. As shown in Figure I.A-1 and Table 1.A-1, Alternative IV would offer 481 whole or partial
blocks, comprising 2,342,000 acres (about 947,794 hectares). The areas that would be removed by the
Barren Islands Deferral consist of 36 whole or partial blocks, approximately 158,000 acres, which is about
6.32% of the Alternative I area. This option is being analyzed to estimate potential protection of
subsistence-use zones and wildlife areas and other resources in the area from potential exploration or
development and production activities. Requests for such possible protection were made in Homer,
Seldovia, Port Graham, and Nanwalek.

I.C.2.a(5) Agency-Preferred Alternative

As required by NEPA regulations of the Council on Environmental Quality, the MMS has identified its
agency-preferred alternative for Sale 191 in this final EIS. The agency-preferred alternative is the
combination of Alternative III - the Lower Kenai Deferral and Alternative IV - the Barren Islands Deferral,
including all stipulations and ITL clauses described for Alternative I - the Proposed Action. The agency-
preferred alternative for the subsequent Sale 199 may be or may not be modified prior to holding the sale.
Such a modification would be addressed in the Environmental Assessment or supplemental EIS prepared
for that sale.

As shown on Figure [A-2 and Table I1A-1, the agency-preferred alternative would offer 447 whole or partial
blocks, comprising 2,179,000 acres (about 882,127 hectares). The area that would be deferred from Sale
191 under this alternative consists of 70 whole or partial blocks, approximately 321,900 acres (129,609
hectares), which is about 12.8% of the Alternative I area.

We do not provide a separate evaluation of this alternative, because it would repeat the entire analysis
provided for Alternative III (Section IV.B.3) and Alternative IV (Section IV.B.4). The analysis includes
evaluation of the effectiveness of all standard stipulations (mitigating measures) that are included in this
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agency-preferred alternative. We have added the agency-preferred alternative information to Table I.A-1
and Figure IA-2 and prepared Table 11.B-3, which summarizes the effects of the agency-preferred
alternative. Table I1.B-3 indicates that for most resources, the effects of the agency-preferred alternative
are essentially the same as the effects of Alternative I. However, because the agency-preferred alternative
defers a portion of the area from Sale 191, it reduces effects to endangered and threatened species, marine
and coastal birds, archaeological resources, and recreation and visual resources while reducing effects to
the other resources that are proximate to the lower Kenai Peninsula and the Barren Islands, compared to
Alternative I. Although we have identified MMS’s agency-preferred alternative, we will continue to
maintain an open mind throughout the decision process and will continue to consider and evaluate
comments and all reasonable options.

1.C.2.b. Alternatives Considered but Not Included for Further Analysis

This section discusses the possible alternatives recommended by commenters that we considered and
provides the rationale for our conclusion that they not be included for further analysis in the EIS.

1.C.2.b(1) No-rig Zones (No Surface Occupancy) in Environmentally Sensitive Areas

Comments on the draft EIS requested that we consider a possible new alternative by designating all
environmentally sensitive areas within Cook Inlet as so-called “no-rig zones.” We did not include this
alternative for further analysis. The analysis of this possible new alternative indicates that many of the
areas are not within the OCS area considered for the lease sales, some areas identified in the comments
already are analyzed as part of other alternatives to the Proposed Action, or the “no-rig zone” alternative
offers no greater measure of protection to resources than the Proposed Action.

1.C.2.b(1)(a) Definition of the Concept

Comments did not precisely define the meaning of the term “no-rig zone.” Narrowly defined, the term
refers to the prohibition against placement of exploration rigs or production platform on OCS leases that
comprise the environmentally sensitive area, while allowing other infrastructure such as subsea
completions and gathering pipelines. Broadly defined, the term “no surface occupancy” refers to the
prohibition against the placement of OCS exploration, development, and production infrastructure but
would not prevent placement of pipelines to onshore processing plants. Under this definition, development
could only occur from extended-reach drilling originating from outside the environmentally sensitive area.
We use the broad definition of the term in our evaluation. (In the Sale 149 final EIS, we evaluated
Stipulation No. 7 - No Surface Entry During Development and Production as a means of reducing or
eliminating space-use conflicts with commercial-fishing gear. However, Stipulation No. 1 - Protection of
Fisheries, which requires development of specific plans to reduce conflict, was selected because it offers a
much more flexible approach to reducing conflict. It does not preclude a “no surface entry” but does not
mandate its use exclusively.)

1.C.2.b(1)(b) Definition of Environmentally-Sensitive Areas and Resources

Comments on the draft EIS specifically identified the following places as environmentally sensitive areas:
Kennedy Entrance, Stevenson Entrance, Kachemak Bay, Tuxedni Bay, Kamishak Bay, Katmai National
Park and National Preserve, Lake Clark National Park and National Preserve, Shuyak State Park, and the
OCS area between Katmai National Park and Preserve and the Barren Islands. One comment explicitly
mentioned the commercial scallop beds near Augustine Island. Other comments were more general, asking
possible alternatives to defer environmentally sensitive areas that could be impacted by an oil spill.
However, most comments did not indicate specific boundaries or resources for any area. To completely
evaluate the comments, we had to geographically define each area and identify the specific environmentally
sensitive resources within each area, before considering the effects to those resources from routine
operations and an unlikely large oil spill.

As part of the scoping process, we identified 19 physical, biological, and social-systems resources that
could be affected by the Proposed Action and other alternatives and that were evaluated in the draft EIS.
Section III of the draft EIS describes the baseline conditions of these resources. Section IV discussed
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potential effects of the Proposed Action and alternatives on these resources. Section V discusses the
cumulative effects of the Proposed Action combined with past, present, and reasonably foreseeable
activities on the resources. Many of these resources are distributed throughout the Cook Inlet. Some
resources may be more prevalent in some portions of the Inlet compared to other areas. As such, the
analysis addresses aspects of areawide and site-specific distribution for each of the resources.

To evaluate the requests for a possible “no-rig zone” alternative, we examined the extent to which the draft
EIS discusses the potential effects from the Proposed Action on the resources in general and the effects on
certain resources in the specific environmentally sensitive areas identified in the comments. Because the
comments did not precisely define the boundaries of any area or specify the environmentally sensitive
resources therein, we did so using environmental resource areas (ERA’s) and land segments. As shown on
Map A-2 and Table A.1-7b, we had designated several environmental resource areas to define geographic
concentrations of certain sensitive biological and social systems resources (terrestrial mammals,
nonendangered marine mammals, endangered and threatened species, marine and coastal birds, and
subsistence-harvest resources). Furthermore, as shown on Map A-3, we divide the area into land segments
(LS’s) for oil-spill-trajectory analysis. Using this information, we identified the environmental resource
areas and land segments that approximately correspond to the environmentally sensitive areas mentioned in
the comments.

Definition of these areas revealed that most or all of the areas of Tuxedni Bay and Lake Clark National
Park and National Preserve, Kamishak Bay, Katmai National Park and National Preserve, Shuyak State
Park and the associated environmental resource areas are outside the OCS area offered for lease under Sale
191 and 199.

The Kennedy Entrance, Stevenson Entrance, and Barren Islands areas are incorporated into Alternative IV -
the Barren Islands Alternative, which considers deferral of the entire area from leasing, not just a restriction
on surface occupancy. Therefore, analyzing this area as a possible “no-rig zone” essentially would
replicate the analysis done in Section IV.B.4 since the deferral subsumes no surface occupancy.

Kachemak Bay lies entirely within State waters. The State prohibits surface entry in the Bay, which
essentially creates a “no-rig zone.” Alternative III - the Lower Kenai Peninsula Deferral incorporates most
of the OCS tracts encompassing the environmental resource areas associated with Kachemak Bay.
Therefore, analyzing this area as a possible “no-rig zone” essentially would replicate the analysis in Section
IV.B.3, becuase the deferral subsumes no surface occupancy.

The OCS area between Katmai National Park and Preserve and the Barren Islands does not have an
associated environmental resource area or land segments. Therefore, we consider the resources in this area
to be part of the widely distributed resources analyzed as part of Alternative I - the Proposed Action.
Therefore, analyzing this area as a possible “no-rig zone” essentially would replicate the analysis in Section
IV.B.1.

1.C.2.b(1)(c) Evaluation of the “No-Rig Zone” Alternative

Routine operations include exploration and production platform emplacement, drilling, production, and
support activities, and small oil spills. The draft EIS analysis of potential effects of the Proposed Action
(Alternative I) from routine operations found less than significant effects to terrestrial mammals (Section
IV.B.1.i), nonendangered marine mammals (Section IV.B.1.h), marine and coastal birds (Section IV.B.1.g),
endangered and threatened species (Section IV.B.1.f) and subsistence-harvest patterns (Section IV.B.1.1).
A “no-rig zone” alternative essentially would replicate the analysis conducted in these sections. As such,
deferring an area as a “no-rig zone” would not change the less than significant effects from routine
operations.

The EIS explicitly analyzes potential effects of an unlikely large oil spill contacting the environmental
resource areas, the resources therein, and the land segments that correspond to each of the environmentally
sensitive areas identified in the comments. For each area, our analysis revealed that deferring an area as a
“no-rig zone” does not eliminate the chance that an unlikely large oil spill could contact the environmental
resource area or land segments. Spills that originate outside the area that would be designated as a “no-rig
zone” still contact the environmental resource area and land segments within the “no-rig zone.”
Furthermore, spills that originate from non-OCS sources, such as marine transportation, could contact the
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environmental resource area and land segments within the “no-rig zone.” As such, deferring an area as a
“no-rig zone” would not effectively change the overall effects from an unlikely large oil spill.

Although, for purposes of analysis in this EIS, we assume that an unlikely large oil spill occurs, the most
likely number of large spills occurring from the two sales is zero. The expected absence of a large spill in
part is a reflection of the emphasis that the regulations governing offshore operations place on preventing
accidental releases. Moreover, our estimate of the effects of an oil spill in the draft EIS does not consider
any reduction in effects that would result from oil-spill-response activities. However, the analysis of
potential effects for each of the resources concluded that the stipulations and ITL’s assumed to be part of
the Proposed Action and all alternatives would reduce effects from routine operations and oil spills.
Information to Lessee No. 3 - Sensitive Areas to be Considered in Oil-Spill-Response Plans - specifically
lists each of the environmentally sensitive areas identified in the comments and informs the lessee that oil-
spill-response plans must specifically consider these areas. The prevention provided by the regulations and
the mitigation provided by stipulations and ITL’s provide a level of protection to the resources and land
segments that is equal to, if not superior to, that offered by designation of the area as a “no-rig zone.”

A possible alternative that collectively would defer all these environmentally sensitive areas that could be
affected by an unlikely large oil spill is the equivalent of Alternative Il — No Lease Sale. Environmental
Resource Areas 1 through 8 correspond to the environmentally sensitive areas identified in the comments.
As shown in Table A.2-2, the collective area could be contacted from a spill originating from LA’s 1
through 7—every launch area shown on Map A-4. To protect ERA’s 1 through 8 from an unlikely large oil
spill, we would have to defer all launch areas—the entire sale area—which is the equivalent of Alternative
IT - No Lease Sale.

1.C.2.b(2) Tuxedni National Wilderness Area Deferral

In comments on the draft EIS, the Fish and Wildlife Service requested that we consider a possible new
alternative to provide the area proximate to Chisik Island in Tuxedni Bay an adequate buffer of no
industrial activity to maintain standards of the Clean Air Act. We concluded that this possible new
alternative should not be included for further study because it provides no greater level of protection to the
air quality of the Tuxendi National Wilderness Area than that provided by existing regulations.

Section IV.B.1.b of the draft EIS discusses the Class I status of Prevention of Significant Deterioration for
this area, designated as a national wilderness area within the Alaska Maritime National Wildlife Reserve.
The MMS air quality modeling shows that the highest pollution concentrations from the Proposed Action
would be well within the Class I Prevention of Significant Deterioration limits. However, the
Environmental Protection Agency has jurisdiction for air quality over the Cook Inlet program area, and
lessees must comply with their requirements for OCS sources. Any development that could not meet the
Class I standard could not be approved by the Environmental Protection Agency. In response to this
request, however, the MMS did develop ITL No. 7 - Air Quality Regulations and Standards, which informs
lessees of their responsibilities to comply with the Clean Air Act requirements in this area.

1.C.2.b(3) Expand the Lower Kenai Peninsula Deferral

Comments on the draft EIS requested a modification to the Lower Kenai Peninsula deferral (Alternative
IIT) that extends the area excluded from leasing to Anchor Point or Ninilchik to preserve habitat areas,
fishing areas, and visual resources. (As noted previously, Anchor Point was the northern boundary of some
of the deferral requests received during initial scoping for the draft EIS. Furthermore, two tracts in the area
from Anchor Point to Ninilchik currently are leased.) From the information described in the following, we
concluded that the request to modify Alternative III by expanding the northern boundary to Anchor Point or
Ninilchik should not be included for further study.

1.C.2.b(3)(a) Expand Deferral Boundary to Anchor Point

Essentially, this request to extend the boundary of Alternative III - the Lower Kenai Peninsula Deferral to
Anchor Point was evaluated in developing the boundaries for Alternative III prior to starting work on the
draft EIS. We considered many factors in setting this boundary.
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Basically, the potential effects to resources within an expanded deferral area are the same as those effects
described in Section IV.B.3 of the draft EIS for resources within the current Lower Kenai Peninsula
Deferral boundaries. Map A-2 shows that ERA 3, Outer Kachemak Bay, extends to Anchor Point. The
present Alternative III deferral area encompasses the majority of ERA 3. Extending the deferral area to
Anchor Point would encompass the three whole and four partial OCS tracts of ERA 3 outside the present
Alternative III deferral area. As such, the area covered by the deferral increases incrementally, while the
level of effects within the deferral stays the same.

1.C.2.b(3)(b) Expand the Deferral Boundary to Ninilchik

Other comments requested a possible deferral that modifies Alternative III by extending its boundaries to
Ninilchik. The analysis of potential effects from the Proposed Action (Alternative I) determined that no
significant effects to habitat (for example, lower trophic-level organisms and habitat, Section IV.B.1.c);
visual resources (Section IV.B.1.n); commercial fisheries (Section IV.B.1.k); or sport fishing (Section
IV.B.1.0) would occur in the area from Ninilchik to Anchor Point from routine operations. The analysis
specifically examines the effects from an unlikely large oil spill to lower trophic-level resources and sport
fishing resources (clam gathering) in the area near Clam Gulch (LS 43, Map A-3) and concluded there
would be a significant impact to sport fishing in the area contacted. However, as indicated by Table A.2-
15, the chance of contact from an unlikely oil spill is low, ranging from 1-2% for a platform spill and 1% or
5% from a pipeline spill. Furthermore, deferring the area may not provide additional protection, because
spills contacting this land segment could originate from launch areas or pipelines outside the area deferred.

Although, for purposes of analysis in this EIS, we assume that an unlikely large oil spill occurs, the most
likely number of large spills occurring from the two sales is zero. The expected absence of a large spill in
part is a reflection of the emphasis that the regulations governing offshore operations place on preventing
accidental releases. Moreover, our estimate of the effects of an oil spill in the draft EIS does not consider
any reduction in effects that would result from oil-spill-response activities. However, the analysis of
potential effects for each of the resources concluded that the stipulations and ITL’s assumed to be part of
the Proposed Action and all alternatives would reduce effects from routine operations and oil spills.
Information to Lessee No. 3 - Sensitive Areas to be Considered in Oil-Spill-Response Plans - specifically
lists the Clam Gulch Critical Habitat area and informs the lessee that oil-spill-response plans must
specifically consider these areas. In fact, a site-specific oil-spill-response strategy has been developed for
the Clam Gulch area and is included in the Alaska Regional Response Team’s Cook Inlet Subarea
Contingency Plan. The prevention provided by the regulations and the mitigation provided by stipulations,
ITL’s, and the site-specific response strategy provide a level of protection to the resources and land
segments that is as effective as, if not superior to, that offered by deferral of the area. Therefore, extending
the Alternative III boundaries to area suggested in the comment on the draft EIS would make no difference
in the level of environmental effects.

1.C.2.b.(4) Expand the Barren Islands Deferral

Comments on the draft EIS requested a modification to the Barren Islands deferral (Alternative IV).
Essentially, this request to extend the boundary of the Barren Islands deferral was evaluated in developing
the boundaries for Alternative IV prior to starting work on the draft EIS. We considered many factors in
setting this boundary. Based on the information described below, we concluded that the request to modify
Alternative III by expanding the northern boundary to Ninilchik should not be included for further analysis.

Basically, the potential effects of an expanded deferral area are the same as those effects described in
Section IV.B.4 of the draft EIS for resources within the current Barren Islands deferral boundaries. For
example, as shown on Map A-2, ERA 6, Barren Islands, extends in an uneven arc around the islands. The
OCS tracts included in the current area of the Barren Islands deferral encompass all of ERA 6 except for a
sliver of two OCS tracts at the outer edge of ERA 6. Therefore, extending the Alternative IV boundaries to
the area suggested in the comments on the draft EIS would make no difference in the level of
environmental effects.
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I.C.2.b(5) Rationale for Conclusions on Alternatives Considered but Not Included for
Further Analysis

In summary, we concluded that the possible new alternatives or the modified alternatives should not be
considered for further analysis for the following reasons:

e Deferring any area as a “no-rig zone” would not effectively change the overall less than significant
effects from routine operations to the resources of the area identified in the comments on the draft
EIS. For each environmentally sensitive area we examined, our analysis revealed that deferring an
area as a “no-rig zone” does not eliminate the chance that an unlikely large oil spill could contact
the environmental resource area or land segments. The prevention provided by the regulations and
the mitigation provided by stipulations and ITL’s provide a level of protection to the resources and
land segments that is equal to, if not superior to, that offered by designation of any area as a “no-
rig zone.”

e Deferring an area around Tuxedni National Wilderness Area provides no greater level of
protection to the air quality of the wilderness area than that provided by existing regulations. Air
quality modeling indicates air emissions would be well within limits for this Class I Prevention of
Significant Deterioration area.

e  Modifying Alternative III - the Lower Kenai Peninsula Deferral or Alternative IV - the Barren
Islands Deferral only incrementally expands the area deferred from leasing with no change to the
level of effects to resources within the deferral.

A primary objective of the OCS Lands Act is to make lands available for oil and gas leasing in an
environmentally acceptable manner, taking into consideration protection of the marine, coastal, and human
environments. An objective we undertake to meet NEPA requirements is to write an EIS that is as
straightforward and easy to understand as possible, given the inherent difficulty in estimating the uncertain
potential environmental effects of uncertain potential exploration and development activities based on
projections of uncertain potential leasing results of planned future sales. Given the two deferral alternatives
already included for analysis, the additional four alternatives we considered but did not include for further
analysis contribute little in the way of meaningful additional protection to resources. As such, including
these potential new or modified alternatives would make an EIS that must cover an already complicated set
of issues more complex.

We consider that the Lower Kenai and Barren Islands deferral alternatives, when combined with the other
mitigating measures (stipulations and ITL clauses) analyzed in this EIS, would provide about the same
level of protection of the environment as the alternatives not included for further study; however, they
would allow at least some oil and gas exploration and development to proceed. For example, many of the
areas recommended for deferral in the “no-rig zone for environmentally sensitive areas” deferral are either
not in the Cook Inlet Planning Area (they are State of Alaska submerged lands) or have adjacent land use
designations (national parks) that would restrict the placement of the onshore infrastructure needed to
explore and, if warranted, develop and produce the offshore leases. Even if the development and
production drilling could take place using a combination of extended-reach drilling techniques from
offshore platforms placed outside the sensitive areas, the combined expense of these techniques could
render the development uneconomic. Furthermore, placement of the platform away from the resource
could limit the maximum recovery of the resource or necessitate the placement of more than one platform
to achieve maximum recovery.

Finally, the analysis of the four alternatives (Proposed Action, no action, and two deferrals) and the stated
mitigating measures cited above for natural resources that possibly could be affected by offshore
exploration and development meet NEPA requirements and provide alternatives that achieve the objectives
of the OCS Lands Act.
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1.C.3. Mitigating Measures

I.C.3.a. Mitigating Measures Suggested During the Scoping Process

Five standard mitigating measures were adopted for Sale 149, our most recent sale in Cook Inlet. We
analyzed and modified these measures as a result of scoping for Sales 191 and 199 and converted one of the
standard mitigating measures to ITL No. 6. The following standard stipulations will be considered and
evaluated as part of the Proposed Action and alternatives for this EIS for Cook Inlet Sales 191 and 199.

The effectiveness of these stipulations is evaluated in Section IL.F.1.

I.C.3.a(1) Standard Stipulations

The stipulations are considered part of the Proposed Action and all alternatives. The EIS analyzes the
following four stipulations:

e No. 1 — Protection of Fisheries

e No. 2 — Protection of Biological Resources

e No. 3 — Orientation Program

e No. 4 — Transportation of Hydrocarbons
These standard stipulations are described in more detail in Section IL.F.1.

I.C.3.a(2) Standard ITL Clauses

Six standard ITL clauses were adopted in Sale 149, our most recent sale in Cook Inlet. We analyzed and
modified these measures as a result of the scoping process for Sales 191 and 199. The following standard
ITL clauses (1 through 6) apply to OCS activities in the Cook Inlet area and are considered part of the
Proposed Action and alternatives for the Cook Inlet Sales 191 and 199.
e No. 1 - Bird and Marine Mammal Protection

No. 2 — Information on Endangered and Threatened Species

No. 3 — Sensitive Areas to be Considered in the Oil Spill Response Plans
. 4 — Information on Coastal Zone Management
No. 5 — Oil-Spill-Response Preparedness
No. 6 — Drilling Fluids and Cuttings Discharge during Post-Lease Activities

e o o 0o o
Z
o

These ITL clauses are described in Section II.F.2.

I.C.3.a(3) Additional ITL Clauses for Consideration in the EIS

The MMS decided it would be useful information to the public and future lessees to add the following
optional ITL clause, No. 7 — Information on Air Quality Regulations and Standards. The ITL clause
informs the lessee of the regulations in effect for the Cook Inlet area regarding the prevention of significant
deterioration for air quality.

1.C.3.b. Mitigating Measures Not Considered in This EIS

No additional mitigating measures were identified by commenters during the scoping process for
consideration in this EIS.

1.D. INDIAN TRUST RESOURCES

The Federal Government does not recognize the validity of claims of aboriginal title and associated hunting
and fishing rights that have been asserted for unspecified portions of the sale area. Therefore, the MMS
anticipates that the Proposed Action or alternatives will have no significant effects on Indian Trust




OCS EIS/EA MMS 2003-055 November 2003

Resources. While the Department of the Interior does not recognize these resources as Indian Trust
Resources, this EIS considers the potential effects of lease-sale activities on Native Alaskan communities
as they relate to economics, subsistence-harvest patterns, sociocultural systems, and environmental justice.
The MMS consults with federally recognized tribes consistent with the Presidential Executive
Memorandum dated April 29, 1994, on Government-to-Government Relations with Native American
Tribal Governments; Executive Order 13175 dated November 6, 2000, on Consultation and Coordination
with Indian Tribal Governments; and the January 18, 2001, Department of the Interior-Alaska Policy on
Government-to-Government Relations with Alaska Native Tribes.

The MMS scheduled government-to-government meetings for December, coincident with the release of the
draft EIS and start of the comment period but before the public hearings, with the tribes that we determined
could be substantially and directly affected by the proposed action: Ninilchik Village Tribe, Seldovia
Village Tribe, Native Village of Port Graham, and the Native Village of Nanwalek. Government-to-
government meetings were held with the Tribal governments of Ninilchik and Seldovia on December 16,
2002. Weather prevented access to Port Graham and Nanwalek for meetings scheduled on December 17,
2002. The rescheduled meetings with Nanwalek and Port Graham were held on January 30, 2003. The
following summaries of the meetings were prepared by MMS staff. We received written comments from
the Ninilchik and Port Graham tribal governments. The comments and responses to the comments are
included in Section VII of the EIS. Summaries of the government-to-government meetings are presented in
below.

In addition to the government-to-government meetings, we solicited comments from other tribes that may
not be substantially and directly affected but that may have concerns regarding the proposed action and
potential effects. The MMS sent the draft EIS and the Federal Register notice of availability that specifies
how written comments could be sent to the MMS to the Tribal offices for Chickaloon, Eklutna, Kenaitze,
Knik, Salamantof, and Tyonek. This mailing was followed by a letter to each office that explained that
while we had not scheduled consultation with the tribes, we nonetheless encouraged their comment. The
letter pointed out that we had scheduled public hearings in Anchorage, Seldovia, Homer, and Kenai and
that we had scheduled a teleconference public hearing and specifically encouraged those in remote area to
use this opportunity to submit verbal testimony. We received written comments from the Eklutna and
Chickaloon Tribal governments. The comments and responses to the comments are included in Section VII
of the EIS. Also, the Eklutna Native Village Tribal Council requested government-to-government
consultation, which was held on April 28, 2003. We received input from the Kenaitze Indian Tribe IRA
Council regarding the EIS air-quality analysis. Their input was considered under government-to-
government consultation but does not appear in Section VII, Response to Comments, since the input was
received after the close of public comments.

Tribal offices on Kodiak Island—Akhiok, Karluk, Larsen Bay, Old Harbor, Ouzinkie, and Port Lions—and
on the Southern Alaskan Peninsula—Chignik, Chignik Lagoon, Chignik Lake, Ivanoff Bay, and
Perryville—received the draft EIS and the Notice of Availability. Comments were not received from any
of these tribes. We sent the draft EIS and Notice of Availability to the Chugachmuit Environmental
Consortium, a forum for the environmental concerns of Cook Inlet and Prince William Sound area Tribes.

Libraries serving the aforementioned tribal villages received copies of the draft EIS and Notice of
Availability.

1.D.1. Summary of Ninilchik Village Tribe Government-to-
Government Meeting

Ninilchik Traditional Council Attendees: Bruce Oskolkoff (President), Ivan Encelewski (Executive
Director)

MMS Attendees: John Goll (Alaska OCS Region Director, Anchorage), James Lima (EIS Coordinator,
Anchorage), Mike Burwell (Socioeconomics Specialist, Anchorage), Albert Barros (Community Liaison,
Anchorage)
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Albert Barros opened the meeting by explaining that government-to-government meeting was being
conducted in accordance with Executive Order 13175. He encouraged the tribe to review the draft EIS,
which they had received, and to submit written comments.

The MMS staff provided the tribal attendees and others copies of the Federal Register Notice of
Availability and an addendum regarding a change in the date and time of the Kenai public hearing, the
February 11 close of public comments, and the teleconference hearing. We provided copies of the Cook
Inlet draft EIS Executive Summary and the draft EIS on CD-ROM for members of the Tribal Council.

The MMS staff gave a brief overview of the scenario used to analyze effects of the sale, provided a section-
by-section overview of the EIS, reviewed the four alternatives analyzed within the document, and
explained how both sales were covered by a single document, emphasizing that Sale 199, if held, would
require a full NEPA process with consultation. We noted that while the draft EIS did not identify an
agency-preferred alternative, the final EIS would contain a preferred alternative that could contain none,
one, or both of the deferral options. We noted that additional areas for deferral could be identified as part
of the public comment process. If the Secretary of the Interior decides to proceed with each of the sales
(191 and 199) by not choosing Alternative II - No Lease Sale, the Secretary may chose one, all, some
combination, or part of the deferral options to comprise the Final Notice of Sale for Sale 191. Finally, we
reviewed the general effects of any action by alternative. Discussion included the new concept of the
opportunity index, the potential for royalty suspensions on initial volumes of oil from new production, and
that the Protection of Fisheries stipulation encompassed subsistence activity as well as commercial and
sport fishing.

Bruce Oskolkoff noted the deferral areas are important to the tribes because of the resources that each
contains. We outlined the process by which determinations would be made on what areas were included in
the lease sale. The Tribe would like to receive any exploration plan that may result from the lease sale. We
indicated these could be provided, except for proprietary information the company might include in the
plan. Further discussion centered on discharges of drilling muds, cuttings, and produced water into the
marine environment. We explained the basis for the assumption in the scenario that these discharges would
not occur from development and production. We explained how the Environmental Protection Agency’s
National Pollution Discharge Elimination System (NPDES) permit system would constrain exceptions to
the “zero discharge” assumption. The tribes are working with the Environmental Protection Agency on the
issue of NPDES permits.

1.D.2. Summary of Seldovia Village Tribe (Indian Reorganization
Act) Government-to-Government Meeting

Seldovia Village Tribe Attendees: Don Kashevaroff (President), Helen Quijance (Council Member), Patti
Lu Hansen (Council Member), Trinket Gallien (Assistant Director)

MMS Attendees: John Goll (Alaska OCS Region Director, Anchorage), James Lima (EIS Coordinator,
Anchorage), Mike Burwell (Socioeconomics Specialist, Anchorage), Albert Barros (Community Liaison,
Anchorage)

Albert Barros opened the meeting by explaining that government-to-government meeting was being
conducted in accordance with the Executive Order 13175. He encouraged the tribe to review the draft EIS,
which they had received, and to submit written comments.

The MMS staff provided the tribal attendees and others copies of the Federal Register Notice of
Availability and an addendum regarding a change in the date and time of the Kenai public hearing, the
January 21, 2003 date for the Seldovia public hearing, the February 11 close of public comments, and the
teleconference hearing. We provided copies of the Cook Inlet draft EIS Executive Summary and the draft
EIS on CD-ROM for members of the Tribal Council.

The MMS staff gave a brief overview of the scenario used to analyze effects of the sale, provided a section-
by-section overview of the EIS, reviewed the four alternatives analyzed within the document and explained
how both sales were covered by a single document, emphasizing that Sale 199, if held, would require a full
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NEPA process with consultation. We noted that while the draft did not identify an agency-preferred
alternative, the final EIS would contain a preferred alternative which could be one of five options: (1) offer
entire area for lease; (2) have no lease sale; (3) offer area except Kenai deferral; (4) offer sale area except
Barren Islands Deferral; (5) offer sale area except Kenai deferral and Barren Islands Deferral. We noted
that additional areas for deferral could be identified as part of the public comment process. Finally, we
reviewed the general effects of action by alternative.

Discussion centered on the likelihood of an oil spill and the effects of the Exxon Valdez oil spill. Questions
were raised regarding training for the local oil-spill-response team. The Tribe would like information on
the NPDES process as it becomes available.

1.D.3. Summary of Nanwalek Village Tribe Government-to-
Government Meeting

Nanwalek Attendees: 46 persons from the community and students from the high school

MMS Attendees: John Goll (Alaska OCS Region Director, Anchorage), Fred King (Chief, Environmental
Assessment, Anchorage), Albert Barros (Community Liaison, Anchorage)

The high school students posted several posters indicating their concerns for oil spills and indicating a
preference against the sales.

At the beginning of the meeting, several participants asked: “How much of what they say in the meeting
will be included in the Environmental Impact Statement and in the decisions that follow.” The MMS
explained that all EIS comments would be considered, and any comment about the substance or issues
covered in the EIS would receive a response in the EIS. Comments regarding their preferences about
holding the sale would be considered in the Record of Decision.

The MMS provided an overview of the MMS government-to-government meetings, a discussion of the

OCS leasing process, the NEPA process, Coastal Consistency, and the OCS lease-sale decision process.
The MMS explained the Proposal, no action alternative, the two deferral alternatives, and the proposed

mitigating measures, with an explanation of each proposed stipulation.

Attendees at the meeting voiced their concern that potential oil spills could adversely affect their
subsistence life, culture, and community life style. They expressed their concerns that potential adverse
effects to subsistence are their number-one concern. They stated the effects of an oil spill near Nanwalek
would “have a devastating effect.” These effects cause stresses in the community and to the people living
in Nanwalek. They expressed concern that the effects in the EIS were understated. They want the MMS to
prevent the oil industry in State waters in upper Cook Inlet from dumping and disposing wastes into the
waters of Cook Inlet. The people in the village stated: “they care about the land, their children and their
future.”

They stated a preference for alternative forms of energy, rather than oil development. They stated that they
are against the oil development in Cook Inlet but, if it must happen, the subsistence area used by the
community should receive protection in case of an oil spill. The MMS should require local hire, and the
people in Nanwalek should be trained to respond to oil spills and become employees of the oil company. If
the sale proceeds, the size of the sale should be reduced.

1.D.4. Summary of Port Graham Village Tribe Government-to-
Government Meeting

Port Graham Village Attendees: Village Council: Pat Norman (Chief), Debbie McMullen, Agnes Miller
(Secretary), and Elenore McMullen (retired chief). Staff: Violet Yeaton (Environmental Planner), Wes
Breedlove (Environmental Technician), Karen Moonin (Solid Waste Program), Paul McCollum (PGVC
Consultant), Fran Norman (Tribal Administrator), Vera Wright (Administrative Assistant). Environmental
Health Committee: Bob Huntsman, Ephim Anahonak Jr., Peter Anahonak Sr., Melvin Malchoff, Stella
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Meganack. Community: Jenny Tanape, Greg McMullen, Tom Sawden, Billy Meganack, and Richard
Moonin, 8"-10™ grade students. Guests: Christine Celentano/Env. Director/Chugachmiut, Bob
Shavelson/Cook Inlet Keeper

MMS Attendees: John Goll (Alaska OCS Region Director, Anchorage), Fred King (Chief, Environmental
Assessment, Anchorage), Albert Barros (Community Liaison, Anchorage)

Conversations with the Traditional Council and tribal members included consultation issues, water quality
and discharges into the marine environment, areas studied as alternatives in the EIS, and subsistence
resources.

Consultation between the Tribe and the MMS was discussed. The Village Council defines meaningful
consultation as the ability to impact the decisionmaking process. Other issues affecting consultation, such
as the decisionmaking process, permitting of activities, and the complexity of the EIS, should be
understood prior to face-to-face meetings. The Council expressed a desire for more consultation and
discussion on consultation, recognizing that disagreements on the Proposed Action should not limit the
working relationship between the Tribe and the MMS. The Council wants assurances that their concerns
will be considered by the MMS. The MMS noted that the Council has the same opportunity as the State of
Alaska to comment on the EIS. The Council requested consultation with the Secretary of the Interior.

The MMS provided an overview of the EIS, noting lease sales were tentatively planned for 2004 and 2006.
The EIS envisions that any production that might result from the lease sales will be used in Southcentral
Alaska.

Water-quality issues from discharge into the marine environment of drilling muds, cuttings, and produced
water is a major concern. The Council asserts that MMS has the authority to require “zero discharge” of
these substances. The MMS notes regulation of discharges is the responsibility of the Environmental
Protection Agency, which declined an invitation to be a cooperating agency for developing the EIS. The
MMS received a request from the Council for information regarding the Environmental Protection Agency
and zero discharge on exploration and development and production activities.

The Council requested two deferrals based on input from their Environmental Health Committee. The
MMS explained the process for determining the boundaries for the Lower Kenai Peninsula Deferral
(Alternative III) and the Barren Islands Deferral (Alternative V) analyzed in the EIS and why they are not
the same as those proposed by the Village Council.

Subsistence information presented in the EIS was discussed. The Tribe sees contamination in foods and
questions whether adequate baseline data exist to draw conclusions in the EIS. The MMS responded that it
does have an adequate baseline. The Council suggested that a study is needed to determine if carcinogens
discharged into Cook Inlet are causing cancer. It is not clear if the Indian Health Service has a cancer
registry for Cook Inlet.

Miscellaneous items discussed at the meeting included tug escort for laden oil vessels, the use of traditional
knowledge, and upcoming MMS meetings on the Environmental Studies Program.

1.D.5. Summary of Native Village of Eklutna Tribe Government-to-
Government Meeting

Native Village of Eklutna Attendees: Lee Stephan, (Village Chief Executive Officer), Melisa Charmley,
(Tribal Council Member) Maria Coleman (Tribal Council Member), Marc Lamoreaux (Natural Resource
Director), Guy Stephen (Tribal Member), Bob Shavelson (Cook Inlet Keeper, by telephone)

MMS Attendees: Paul Stang (Regional Supervisor, Leasing and Environment, Anchorage), Fred King
(Chief, Environmental Assessment, Anchorage), Albert Barros (Community Liaison, Anchorage), Richard
Prentki (Environmental Studies, Anchorage)

In their comments to the draft EIS, the Native Village of Eklutna requested a meeting with MMS pertaining
to their concerns and issues about the proposed OCS lease sales. Mr. Lee Stephan welcomed MMS
attendees to their village and thanked them for coming. He stated that they have concerns that the proposed
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OCS lease sale in Cook Inlet could affect their village. They also are concerned about the cumulative
effects of other non-MMS activities in neighboring communities (Anchorage, Kenai, Wasilla, etc.) such as
dumping sewer wastes into the Inlet. They stated the information about whales may be skewed because
recent sampling depended on harvests by subsistence hunters, and hunters do not harvest old or sick
animals. He indicated that the number of outboard engines could affect the hearing of fish and beluga
whales.

Mr. Stephan noted that fish school up around Kalgin Island as part of their migration into the rivers in
upper Cook Inlet. Mr. Stephan stated the village is concerned about seismic effects on fish and whales.
They would like to have all government agencies speak with one voice. The current permitting system is
very complex and difficult for Tribes to work with and to understand who is “responsible” for permitting
activities and enforcing laws and regulations. He said that he can understand giving a waiver (the
Environmental Protection Agency’s Cook Inlet Exemption NPDES Permit) to those who do well in
protecting the environment, but not to those who do not.

The MMS provided information about completed water-quality studies pertaining to the Cook Inlet waters
and their findings. Their concerns about wastes, especially those from larger neighboring communities,
were discussed. The MMS also provided information about potential passive acoustic monitoring for Cook
Inlet that has been successfully used in the Beaufort Sea. The MMS discussed the conduct of government-
to-government consultation. Compensation under current oil-spill compensation laws was discussed.

Ms. Maria Coleman explained that the village leaders are discouraged by the complexity of the permitting
and decision processes involved. that no single Federal Agency is responsible for the permitting of projects,
and Federal Agencies are always saying that it is the responsibility of some other Federal Agency. The
government agencies give the Native Village of Eklutna the “run around,” which is a roadblock to the
public and should not become the responsibility of the Tribe and public to correct. Ms. Coleman felt she
should not have to be a lawyer to understand the regulations (because they are so complex). The text
should be simplified and her comments should count, whether they are given to the Environmental
Protection Agency, the State, or whomever. The Tribes have original use. We are working towards zero
discharge. The MMS should not do only what is minimal, the MMS should do more than that.

The Eklutna attendees made specific suggestions for consideration by the MMS for future studies about
contaminants and marine mammal tissue sampling. They believe that the current mitigation is inadequate
and request a zero-discharge requirement for exploration in addition to production. They requested funding
for staffing and for an oil-spill-pollution fund specific for the Tribe. They suggested that an “exclusion
zone” should have been considered but did not offer any further specifics.

The MMS have reviewed the above comments. The MMS acknowledges that subsistence resources
harvested by the Village of Eklutna migrate and use the Cook Inlet area. However, the level of effects from
routine activities from the Proposed Action is not expected to reach or exceed the significance threshold as
defined for this EIS.

Because the Tribe has requested that the MMS to meet with their representatives, the MMS will continue to
discussions with the Village of Eklutna throughout the remainder of the prelease process.

I.E. EXECUTIVE ORDER 12898 ENVIRONMENTAL
JUSTICE

The Presidential Executive Order on Environmental Justice requires agencies to incorporate environmental
justice into their missions by identifying and addressing environmental effects of their proposed programs
on minorities and low-income populations and communities. The Department of the Interior has developed
guidelines in accordance with Presidential Executive Order 12898. The MMS participated in the
development of these guidelines. The MMS’s existing process of involving all affected communities and
Native American and minority groups in the NEPA compliance process meets the intent and spirit of the
Executive Order. However, we are continuing to identify ways to improve the input from all Alaskan
residents, not only by commenting on official documents but also by contributing their knowledge to the
scientific and analytical sections of the EIS.
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The initial scoping process, government-to-government consultation, public hearings, and comments on the
draft EIS revealed general environmental concerns and specific Environmental Justice concerns of low-
income and minority populations in the Cook Inlet Shelikof Straight area.

The initial scoping process, which occurred prior to the draft EIS, consisted of public input and meetings in
cities and villages, government-to-government meetings with tribal councils in the villages, and MMS staff
analysis of issues from past lease sales and information developed in the MMS Environmental Studies
Program. Section I.C describes the issues identified during scoping and Appendix F contains the Scoping
Report.

We met with the public in Homer on January 30, 2002; in Seldovia on January 31, 2002; Nanwalek on
February 8, 2002; and in Port Graham on February 11, 2002. (Public meetings in Ninilchik, Kodiak, and a
toll-free phone-in session were held, but no input from the public was received.)

Coincident with the public meetings, we met in separate government-to-government consultation with the
Seldovia Village Tribe Indian Reorganization Act Council on February 1, 2002; with the Nanwalek Village
Indian Reorganization Act Council on February 8, 2002; with the Ninilchik Traditional Council on
February 8, 2002; and with the Port Graham Village Indian Reorganization Act Council on February 11,
2002.

Initial scoping and followup input revealed that potential Environmental Justice impacts of proposed Sale
191 on low-income, minority populations in the Cook Inlet/Shelikof Strait area would focus on the Native,
subsistence-based communities of the region. For example, this input revealed the importance of
subsistence resources in the lower Kenai Peninsula, especially the Port Graham-Nanwalek Area Meriting
Special Attention (AMSA). We used this input in developing Alternative I1I, the Lower Kenai Peninsula
deferral. This deferral, along with the Barren Island deferral, is incorporated into the agency-preferred
alternative. We also included the Port Graham-Nanwalek AMSA in ITL No. 3 - Sensitive Areas to be
Considered in the Oil-Spill-Response Plans. Similarly, our meeting with the Ninilchik Tribal Council
members resulted in the identification of the Alaska Native Health Board reports, which we incorporated
into the analysis of potential effects of the proposed action.

The MMS maintains a dialogue on Environmental Justice with these communities. As outlined in Section
I.D, the MMS scheduled followup meetings to address Environmental Justice issues and other issues
coincident with the release of the draft EIS and the start of the comment period, but before the public
hearings, with the tribes that we determined could be substantially and directly affected by the Proposed
Action: Ninilchik Village Tribe, Native Village of Seldovia, Native Village of Port Graham, Native
Village of Nanwalek. Government-to-government meetings were held with the Tribal governments of
Ninilchik and Seldovia on December 16, 2002. Weather prevented access to Port Graham and Nanwalek
for meetings scheduled on December 17, 2002. The rescheduled meetings with Nanwalek and Port
Graham were held on January 30, 2003. Section 1.D presents summaries of these meetings. In fact, many
of these meetings involved tribal members as well as tribal government officials. In addition, as outlined in
Section 1.D, we also solicited input from tribes in the area that we identified as not being directly and
substantially affected by the Proposed Action.

In addition to this government-to-government consultation and other tribal government contacts, MMS
directly and indirectly elicited input from minority communities and populations. As noted previously,
many of our government-to-government meetings involved tribal members. As noted in Section VI, the
draft EIS and instructions for comment were sent to the libraries in rural communities and to non-
governmental organizations, such as Native corporations and associations, that represent the interests of
tribal members. To facilitate widespread distribution of the draft EIS, we made it available in a variety of
formats including printed, bound volumes, Adobe Acrobat files available on a CD-Rom or downloadable
via the MMS web site, and as web pages on our web site. We held public hearings on the draft EIS in
Anchorage, Seldovia, Homer, and Kenai-Soldotna at times (evenings and weekends) and locations
accessible to the general, minority, and low-income population. To facilitate input from rural populations,
we conducted a toll-free phone-in public hearing.

Our analysts made use of a variety of contemporary databases and published studies that document the
concerns of minority populations in the area. The MMS Environmental Studies Program generated a great
deal of ethnographic and other information on the Southcentral Alaska inhabitants. For example, the
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MMS-sponsored study Long-Term Consequences of the Exxon Valdez Oil Spill for Coastal Communities of
Southcentral Alaska (Fall et al., 2001) examined characteristics and perspectives of many of the
communities in the Sale 191 area and produced extensive ethnographies for the region. Similarly, use of
databases, such as the Alaska Department of Fish and Game Whiskers! database, reveals the Environmental
Justice concerns without placing the burden of repeated response on members of minority and low-income
populations. We removed direct attribution of these comments in the EIS when the Native Village of Port
Graham requested that we do so in order to ensure the anonymity of the respondents.

The potential effects of sale activities on the issues raised by these concerns are addressed in Sections
III.C.7 and IV.B.1.p on Environmental Justice.

I.F. THE NATIONAL ENVIRONMENTAL POLICY ACT
PROCESS FOR SALES 191 AND 199

We are using a different approach in both format and structure for this lease-sale EIS than we used for
previous EIS’s for the Cook Inlet area. This section details why and how this difference came about and
the advantages we see from this change. We also have used this approach in the most recent multiple-sales
EIS for the Beaufort Sea. Preparing the Beaufort Sea EIS did not set a precedent. The MMS Gulf of
Mexico Region has been publishing single, multiple-sales EIS’s for the last two 5-year oil and gas leasing
programs. Also, the Northeast National Petroleum Reserve-Alaska EIS, which was completed in August
1998, was used for more than one sale. Similarly, the State of Alaska has used its Cook Inlet Areawide
1999 Oil and Gas Lease Sale Environmental Analysis and Findings to support yearly areawide lease sales
through 2002 (State of Alaska, Dept. of Natural Resources, 1999, 2002).

Once a lease sale is held within a particular geographic area, the results of scoping for subsequent lease
sales within the next several years tend to reflect industry interest and the comments received on the initial
sale in the same area. This initial multiple-sale EIS addresses the overall concerns expressed by local,
State, Federal, and public reviewers in addition to issues addressed within the specific EIS. Additional
lease-sale proposals and NEPA documentation covering the same geographic area further may clarify
issues; however, much of the text of both comments received and EIS’s written repeat the text of previous
documents already in the public domain. Over the years, reviewers have expressed reluctance to review
and comment on a NEPA document that looks very similar to the one they just reviewed. Also, indications
of industry interest show that in subsequent sales within a geographic area, interest generally declines if
exploration is unsuccessful, because the most likely prospects are leased and explored first. This is based
on the fact that there have been no big discoveries on the Cook Inlet OCS. If such a discovery is made as a
result of a sale, this trend could reverse.

Within the Cook Inlet Planning Area, the MMS Alaska OCS Region has held three oil and gas lease sales:
CI (1979), 60 (1982), and 149 (1997). In CI, 102 leases were issued as a result of those sales, and 13
exploration wells were drilled. The NEPA documentation conducted for these lease sales included a draft
and final EIS for each action, making a total of six EIS documents in the public domain written for
activities in Cook Inlet. In addition, since 1959, the State has held 44 oil and gas lease sales covering
approximately 6 million acres of submerged land, tideland, and upland areas of the Cook Inlet. After
declining in recent years, industry interest in the Cook Inlet area is increasing.

Although this EIS addresses two proposed sale actions, one sale decision will be made in 2004 and the
other in 2006. A Call and NOI were issued at the beginning of the prelease process to explain the multiple-
sale approach for the EIS. The Area Identification selected the same area identified in the 5-year program
for 2002-2007. A separate Area Identification will be conducted for Sale 199. A Notice of Sale will be
issued for the each sale after completion of the final NEPA document for each sale.

If the Secretary of the Interior decides to proceed with each of the sales (191 and 199) by not choosing
Alternative II - No Lease Sale, the Secretary may chose one, all, some combination, or part of the deferral
options to comprise the Final Notice of Sale for Sale 191. The Secretary will have the full suite of options
available for Sale 199 when that decision is made in 2006. The Secretary may choose the same options
selected for Sale 191 or different options.
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For purposes of analysis, in this EIS we assume that while exploration will follow both lease sales, a single
discovery of a single field containing 140 million barrels of crude oil and 190 billion cubic feet of natural
gas will result from either or both lease sales. See Appendix B - Exploration and Development Scenarios
for a more detailed discussion of this concept. Exploration and development activities under this EIS could
take place in any part of the area from any of the proposed sales.

Preparing a multiple-sales EIS enables us to conduct the prelease decision processes for subsequent sales
(Sale 199) more efficiently, consistent with Executive Order 13212 issued on May 18, 2001, to expedite
energy-related projects. This EIS incorporates by reference previous EIS’s and updates existing text and
data, with emphasis on new information since the last EIS was written, and explain the multiple-sales
process.

Before starting the process for Sale 199, the MMS will initiate consultation with the public. An
Information Request will be issued, specifically asking for input on the scheduled sale being considered. A
NEPA review will be conducted for Sale 199. An Environmental Assessment will be prepared to
determine whether the information and analyses in this EIS are still valid for Sale 199. The Environmental
Assessment will focus on new information, data, or both since publication of this EIS. Consideration of the
Environmental Assessment and any comments received in response to the Information Request will result
in either a Finding of No Significant Impact (FONSI) or a determination that a supplemental EIS is
warranted.

Because the Environmental Assessment prepared for Sale 199 is for a Proposed Action that “is, or is
closely similar to, one which normally requires the preparation of an EIS” (40 CFR 1501.4[e][2]), a FONSI
will be available for public review for 30 days before a decision is made. The Environmental Assessment
and FONSI will be sent to the Governor of the State of Alaska and its availability announced in the Federal
Register. The FONSI will become part of the Record of Decision prepared for the decision on the Notice
of Sale.

Some of the factors that could justify a supplemental EIS are significant changes in resource estimates,
significant new information, significant new environmental issue(s), or a significant change in the Proposed
Action. A supplemental EIS would focus on addressing any additional significant issues and analyses.

I.LF.1. Sale 191 Process

This EIS includes an assessment of alternatives and cumulative effects. The cumulative-effects analysis
evaluates the contribution of Alternative I for Sale 191 to the past, present, and reasonably foreseeable
activities, including State and Federal onshore and offshore activities in the Cook Inlet area. Sale 199 is
evaluated as part of those reasonable or foreseeable activities. The cumulative effects of Alternatives III
and IV for Sale 191 are expected to be essentially the same as those for Alternative I for Sale 191 and
Alternatives I, III, and IV for Sale 199. This is because the potential effects of each of these alternatives for
both sales are based on the same oil and gas resource level. Also, each sale would affect the same physical,
biological, and human resources, in the same area, within the 5-year period. Slight differences may occur
in the contributions to cumulative effects from the various alternatives of the two sales. However, they are
so small relative to the overall cumulative effects to which they are being compared that they cannot be
meaningfully measured.

For purposes of analysis, we defined the production volumes expected from leasing in the program area.
Anticipated production and associated activities are analyzed based on economic resource estimates
established at the beginning of the 2002-2007 Five-Year Program. The EIS analyzes the effects of
exploration, development, and production quantitatively to the degree possible, using different economic
and development scenarios individually for each sale. Impacts that cannot be estimated quantitatively are
estimated qualitatively. The EIS analyses will be used by reference as the basis for the analyses in the
Environmental Assessments or supplemental EIS’s prepared for subsequent Sale 199 in the planning area
during the 2002-2007 Five-Year Program.

The description of activities to take place is broad enough to encompass the resources and activities
expected for either of the two sales. The scenario covers the resources and activities that are likely to result
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from the proposed actions. The later sale will be subject to an Environmental Assessment or supplemental
EIS. This EIS assumes that standard mitigating measures are in place as part of the Proposed Action; the
EIS will assess the effects of possible new mitigating measures added to existing standard mitigating
measures. The effects will be analyzed quantitatively (if possible) or qualitatively. Oil-spill-modeling runs
will be conducted for the program area.

Based on the results of the scoping process, alternatives are analyzed that defer certain blocks from the sale.
Alternatives are evaluated by comparing changes in resource production and environmental effects relative
to the entire program area. Alternative I for each sale includes all the blocks in the Cook Inlet Planning
Area, as defined in the 2002-2007 Five-Year Program. The final EIS identifies the agency-preferred
alternative.

As described in Appendix B, the MMS resource-assessment models are designed around the concept that
the entire area is open for exploration. The model identifies and tests all prospects to determine their
commercial viability. To support this approach, the EIS clearly describes the inherent uncertainty in
estimating undiscovered resources, and the fraction of this unknown volume likely to be discovered and
developed relative to perceived industry interest and effort. This uncertainty is magnified by the
uncertainty associated with estimates of the environmental and socioeconomic effects resulting from the
assumed exploration and development scenarios. The EIS also discusses the accuracy of resource estimates
for the various alternatives or limited number of sales.

The EIS evaluates the biological effects as required under the Endangered Species Act, including all
exploration activities in the Cook Inlet Planning Area for Sales 191 and 199. The draft EIS, which also
gave our Biological Evaluation, was submitted to the National Marine Fisheries Service and the Fish and
Wildlife Service to initiate formal consultation. The National Marine Fisheries Service issued a new
Biological Opinion dated March 31, 2003, that included all OCS leasing and exploration activities for Sale
191. The Fish and Wildlife Service concluded that formal consultation was not necessary for the proposed
sales and subsequent exploration activities.

The EIS also includes analysis of essential fish habitat and consultation that covers leasing and exploration
activities for both sales.

I.F.2. Processes for Subsequent Sale 199

After Sale 191 is held, if it is held, the MMS will decide whether to initiate the planning process for the
next sale with an Environmental Assessment and, if warranted, a supplemental EIS. The MMS will review
current issues and new information (for example, if the preferred alternative changes,) and, if that review
results in no significant change from those addressed in the multiple-sale EIS, the MMS will prepare an
Environmental Assessment and issue a FONSI. If that review results in new issues or sufficient new
information not addressed in the multiple-sale EIS, the MMS will prepare a supplemental EIS. As soon as
the decision is made, the MMS will announce its intention to prepare either an Environmental Assessment
or a supplemental EIS through a press release or mailout and will issue a Federal Register notice.

I.G. STREAMLINING STATEMENT

Readers of this multiple-sale EIS are alerted to some differences in this EIS from previous Alaska OCS
Region EIS’s. While this EIS is more complicated in that it addresses two sales, we have tried to
streamline the EIS to provide a more concise, reader-friendly, and useful analysis of potential effects and
impacts of proposed activities. We are continuing to attempt to streamline our EIS.

We have attempted to eliminate much of the repetition from previous EIS’s. We analyze the most recent,
relevant information and incorporate background information by reference, when appropriate, providing
only a concise summary for text continuity.

Streamlining follows the intent of the Council on Environmental Quality regulations in 40 CFR 1502.21,
which encourage agencies to incorporate material by reference into an EIS to decrease volume without
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impeding agency analysis and public review of the action being considered. In this EIS, we cite the
incorporated material and briefly describe its content. All material incorporated by reference is reasonably
available for inspection by interested persons within the public comment period and is available in local
libraries and from the MMS Alaska OCS Regional Office.

I.H. IMPORTANT DIFFERENCES BETWEEN THE DRAFT
EIS AND THE FINAL EIS

The following summarizes some of the more important aspects of the final EIS and changes that have been
made as a result of public review of the draft EIS.

e Section VII contains the comments we received on the draft EIS through letters, postcards, faxes,
and e-mails and testimony at public hearings, and presents our response to those comments. We
received many substantive comments on many aspects of the Proposed Action and of the
resources analyzed in the EIS, such as water quality, endangered and threatened species, fisheries
resources, commercial fishing, and subsistence-harvest patterns. Many comments resulted in
presentation of additional information, as indicated by our response to the comment, and revisions
were made to the appropriate text in the final EIS. For example, as a result of the comments, we
added information regarding the potential effects of onshore pipeline construction to the Effects
from Routine Operations analysis in Sections IV.B.1.a through IV.B.1.r; added an explanation on
incorporation of traditional knowledge in Section I.C.1.b(4); added information on aquatic farms
and fish hatcheries in Section III.C.2; and explained the MMS process for ensuring input from
affected communities for Environmental Justice in Section LE.

e Section I.C describes how we developed the alternatives analyzed in the EIS and describes and
analyzes the potential new and modified alternatives suggested in the public comments on the
draft EIS. After thorough review, the alternatives analyzed in the draft EIS stayed the same; no
new additions or deletions were included.

e Section [.D contains summaries of government-to-government meetings with Ninilchik Village
Tribe, Port Graham Village Tribe, Nanwalek Village Tribe, Seldovia Village Tribe, and Eklutna
Village Tribe.

e ITL No. 7 - Air Quality Regulations and Standards was added to Section IL.F to address comments
regarding potential air quality effects to the Tuxedni National Wilderness Area.

e Asrequired by NEPA regulations of the Council on Environmental Quality, MMS identified the
agency-preferred alternative for Sale 191, which is the combination of Alternative III - the Lower
Kenai Deferral and Alternative IV - the Barren Islands Deferral, including all stipulations and ITL
clauses described for Alternative I - the Proposed Action. Many of the public comments on the
draft EIS supported deferral of these areas. We added information regarding the agency-preferred
alternative to Section 1.C and II.G, Table [.A-1 and I1.B-3, and Figure [.A-2 of the final EIS.

e Information was added to Appendix B regarding the assumption of no discharge, the high-case
scenario, and effect of incentives on the hypothetical scenario.

e The Biological Opinion and other correspondence were added to Appendix C - Endangered
Species Act Section 7 Consultation and Coordination.

e The Essential Fish Habitat programmatic consultation document and correspondence were added
to Appendix D.

e  Air quality modeling information was added as Appendix H - Air Quality Modeling for Cook Inlet
Sale 191 and 199.

I- 26



SECTION Il

ALTERNATIVES INCLUDING
THE PROPOSED ACTION



OCS EIS/EA MMS 2003-055 November 2003
CONTENTS OF SECTION II

II. ALTERNATIVES, INCLUDING THE PROPOSED ACTION II-1
ILA. APPROACH TO ANALYSIS AND OIL AND GAS RESOURCE POTENTIAL 1I-1
ILA.T.  APPrOACh t0 ANALYSIS ..euieieriieiirtieienieetestietesteettesteestesteseeeseeseessesseesseeseessesseensesseessessseseessesesseensenseesense 1I-1
IILA.2.  Oil and Gas Resource POtENtial.........c.ccoirueuirieuiriniiiinieiniecieieenetneetceeee sttt ettt saenean 11-1
IL.LB. ALTERNATIVE I - PROPOSED ACTION FOR LEASE SALES 191 AND 199 I1-3
ILB.1. TWO-SalE SEIUCTUIE......c.eiiiiieiieiiitietectetetet ettt ettt ettt ettt e a et a et sae e ene 1I-3
ILB.2.  TIMING OF ACHVITIES t..vetieuietieieitietesttetet ettt ettt ettt et et et et sbt e be e bt et e sb e e beebeenbessee bt esbebesbeenbesbeentenee 1I-3
II.LB.3.  Activities Associated with Exploration and Production .............ccccecerieiienieniinieiieneeieceiesie e 11-4
II.LB.3.a.  Activities Associated with Exploration Drilling..........ccccocevenirieiiinininininiinincnenene 1I-4
II.B.3.b.  Activities Associated with Development and Production.............cccecevirieniiecieneneeniesienenne 1I-5
ILB.4. Summary Of Effects DY Sale.......ccceeieriiiieieeiieiecieiesie ettt sttt e st e b saessesseenseeseensenes 11-7
II.C. ALTERNATIVE II - NO LEASE SALE 11-8
ILD. ALTERNATIVE III - LOWER KENAI PENINSULA DEFERRAL 11-8
ILE. ALTERNATIVE IV - BARREN ISLANDS DEFERRAL 11-9
ILF. MITIGATING MEASURES 11-10
ILF.1.  Standard SPUIALIONS..........ceotirieiierieieiteeeste ettt ettt ettt et e bt e tesse et e sbeestesseensesseensesseeneenses 1I-10
ILF.1.a. Stipulation No. 1 — Protection of FiSheries. ........ccovcveviirierieriiniinieiecieeeceeie e II-10
ILF.1.b. Stipulation No. 2 — Protection of Biological RESOUICES.........cccvervieieriirieriieieieeieeienieeienns 1I-12
ILF.1.c. Stipulation No. 3 — Orientation Programs............ccecueevieviererieniisierieseesieseeseesreessesseesesseens II-13
ILF.1.d. Stipulation No. 4 — Transportation of Hydrocarbons.............ccccoeeeieerireneneneeecieieene 1I-13
ILF.2.  Standard InfOrmation t0 LESSEES ........cceerirreirieririeienirieiinierinietir ettt s st aes bt sae et e eaeeenese e 1I-14
ILF.2.a. ITL No. 1. Bird and Marine Mammal Protection ............ccccceceeirinenenieinieninienceieeenne 1I-14
ILF.2.b. ITL No. 2. Information on Endangered and Threatened Species..........cccceverieneniesienennnens 1I-15
ILF.2.c. ITL No. 3. Sensitive Areas to be Considered in the Oil-Spill-Response Plans.................... II-16
ILF.2.d. ITL No. 4. Information on Coastal Zone Management..............cccecceerenrenueeeeneneneneeenen 1I-17
ILF.2.e. ITL No. 5. Information on Oil-Spill-Response Preparedness............cccvevververieneeriereeseennns 1I-17
ILF.2.f. ITL No. 6. Drilling Fluids and Cuttings Discharge during Post-Lease Activities ............... II-18
ILF.3.  Other Information to Lessees Clauses Developed for Consideration in this EIS...........ccccccooniniiinn. 1I-18
ILF.3.a. ITL No. 7. Information on Air Quality Regulations and Standards............c.cccceoeririnennen. 1I-18
II.G. DESCRIPTION OF THE AGENCY-PREFERRED ALTERNATIVE 11-19



OCS EIS/EA MMS 2003-055 November 2003

Il. ALTERNATIVES, INCLUDING THE
PROPOSED ACTION

This section discusses the sale approach and structure (Section II.A); the resource estimates, development
scenarios, and summary of effects for each of the two sales covered in this environmental impact statement
(EIS) for the Proposed Action, Alternative I (Section I1.B); the No Lease Sale Alternative (Section I1.C);
and each of the deferral alternatives to the Proposed Action (Sections II1.D and II.E). Section IL.F discusses
the effectiveness of the stipulations and Information to Lessee (ITL) clauses as mitigating measures.
Section I1.G describes the Agency-Preferred Alternative.

ILA. APPROACH TO ANALYSIS AND OIL AND GAS
RESOURCE POTENTIAL

ILAA1. Approach to Analysis

This EIS encompasses the two proposed sales (191 and 199) that are being considered for the 2002-2007
Five-Year Program (final). For purposes of analysis, the Minerals Management Service (MMS) assumes
that exploration would result from both sales. This exploration, from either or both sales, would lead to the
discovery and development of a single field. Section II.B - the Proposed Action contains the details of this
exploration and development scenario. Appendix B presents additional description and analysis that
provides the rationale and basis for the resource estimates and the exploration and development scenario.
Section IV.B presents a discussion of potential developmental effects for the proposed actions and for
alternatives. Section V contains the cumulative-effects analysis.

Section II.B indicates that the activities associated with the two sales—Ileasing, exploration, development,
and production—could take place anywhere in the Cook Inlet Planning Area, although the expected
location is the central to northern portions of the sales area. (When we use the term “estimate” in this EIS,
we are indicating what would be expected if the scenario we constructed for evaluation purposes actually
happened. Similar scenarios in past EIS’s generally have not been realized.) Nevertheless, past experience
onshore and in State waters has shown that exploration and subsequent development will expand into more
remote and higher cost areas after opportunities are largely exhausted in areas more readily accessible from
existing infrastructure.

11.A.2. Oil and Gas Resource Potential

If commercial discoveries are found and developed, crude oil and natural gas production is expected as a
result of these two proposed lease sales. For purposes of analysis, we assume that 140 million barrels of
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crude oil and 190 billion cubic feet of natural gas could be discovered and produced from a single
development resulting from either or both sales. As explained in Appendix B, we base the Proposed Action
analysis on this field size to provide consistency with the previous 5-year program EIS analysis while
recognizing the field characteristics of the area and industry interest.

Table I.A-1 indicates that Alternative III defers 34 blocks and Alternative IV defers 36 blocks, which
leaves 481 blocks in the proposed sales area under Alternative III, and 483 blocks for lease under
Alternative IV, should either deferral be selected. The table also indicates the Opportunity Index, which is
shown as a percentage and represents the probability that a commercial field could be leased, drilled,
discovered, and developed in the area offered for leasing under each alternative, is about 99% for each
deferral. Conversely, the Lost Opportunity in the table indicates that there is a very low chance,
approximately 1%, that a commercial field could be leased, drilled, discovered, and developed in each
deferral area. No one can accurately define the location of future oil fields. Because commercial oil
resources are not uniformly distributed, oil pools covered by only a few tracts could contain all of the
economically recoverable reserves in the sale area. The remainder of the area could either lack the
geological attributes to produce large oil pools or have other conditions that would preclude commercial
viability. This resource estimate reflects the MMS’s current data and knowledge. Individual companies
could have a much different view of the oil potential in the Cook Inlet outer continental shelf (OCS).
Future leasing patterns may reflect different industry views regarding the possible location of commercial-
sized fields in the program area.

The locations of future commercial offshore fields that presently are undiscovered are impossible to predict
without exploration drilling. Petroleum-assessment models statistically analyze the geology and
engineering characteristics of the area to determine the total resource volume that is expected to be
economically viable to produce if discovered. While these total resource estimates are valid on a regional
scale, they cannot be subdivided into smaller fractions and still be meaningful as real volumes of oil.
However, a risk-weighting method can be used to define the chance that the resource volume will occur in
a particular subarea.

We use the term “Opportunity Index” to describe that risk-weighted probability. To understand the index,
suppose, for example, that an OCS area contained a total of 500 million barrels of economically
recoverable oil in any of five prospects. Suppose, also, that each prospect is the same size and equally
likely to contain recoverable oil. The risk-weighted volume assigned to each prospect would be 100
million barrels. The Opportunity Index assigned to each prospect would be 20%. This means that there is
a 20% chance (or one-in-five chance) that 500 million barrels could be discovered in any single prospect,
but the others would be dry. If a deferral option removed two of the five prospects, we would not subtract
200 million barrels from the total but would lose 40% of the opportunity to discover the 500 million
barrels.

The Opportunity Index is defined by outputs from geologic and economic assessment models based on
currently available data. These models assume that leasing, exploration, and development are unrestricted
by regulations or industry funding. In reality, access to untested tracts and exploration budgets are key
determinants of the level of industry interest in an area. Oil prices and Government regulations also are key
determinants. Low oil prices and overly restrictive regulations could lessen industry interest in an area
despite its high geologic potential. Future oil prices are difficult to foresee, and future corporate strategies
for leasing are impossible to accurately predict. We can base our analysis of resource potential only on past
leasing trends and petroleum assessments using current data. Each company may have a very different
perspective of the development potential of an area such as Cook Inlet, an area of mature operations in
State waters and recent interest in Federal waters. The key concept is that industry will only bid on tracts
that they believe have some chance of becoming viable oil fields.

Notwithstanding the value of the Opportunity Index in understanding how to think about the likelihood of
finding oil and gas resources, we caution the reader to exercise care in drawing conclusions about the
Opportunity Index. The reader needs to keep the full context of the above paragraphs in mind when
considering the Opportunity Index figures cited for the alternatives that follow.
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Il.B. ALTERNATIVE | - PROPOSED ACTION FOR SALES
191 AND 199

In this section, we describe (1) the two-sale structure, (2) the timing of activities, and (3) the activities
associated with the Proposal. For additional information on resources and development activities, see
Appendix B and Section IV.A.1 of this EIS. Section IV.B.1 provides an analysis of effects by resource
category for each of the sales. Table I1.B-2, column 2, provides a summary of the effects for this
Alternative.

I1.B.1. Two-Sale Structure

Alternative I - Proposed Action for Sales 191 and 199 offers for lease the entire area outlined on Figure
[.A-1. As indicated by Table 1.A-1, this Alternative encompasses 517 whole or partial blocks covering 2.5
million acres (about 1.01 million hectares) in Cook Inlet. This area, minus leased blocks, would be offered
in each of the two sales. The MMS assumes that exploration will follow each of the sales, but only a single
field will be developed, producing approximately 140 million barrels of crude oil and 190 billion cubic feet
of natural gas. Discovery of the field may result from exploration activities of either or both sales. A
separate decision will be made on holding each sale. The decision for Sale 191 will be made in 2004, and
the decision for Sale 2006 will be made in 2006.

I.B.2. Timing of Activities

A number of combinations of exploration and delineation wells allocated between the two sales could result
in the discovery and development of the single field. This scenario presents one of the plausible or
hypothetical combinations. Others are possible, but difference between scenarios in timing and location
would be minimal.

The hypothetical scenario outlines how the drilling of two exploration wells and three delineation wells
could lead to a single discovery that results in an economically producible field. The discovery could result
from activity undertaken as the result of the first sale, the second sale, or from a combination of both sales
(for example, if the field underlies two adjacent tracts, each leased in separate sales).

For the combination we selected, Table I1.B-1 indicates the level of activity and the timing of events that
follow the sales in 2004 and 2006 using an average drilling season, which potentially could be year-round
in the lower Cook Inlet. However, unusually heavy winter ice, storms, and various environmental
regulations could affect this schedule.

In the hypothetical scenario, an exploratory drilling rig would arrive in Cook Inlet in 2006 and remain
through the completion of the drilling of four exploration (two from each lease sale) and three delineation
wells, which concludes in 2010. Initially, the first exploration well would be drilled in 2006 on a tract
leased in the first lease sale. Another exploration well would be drilled the following year on a tract leased
in the second sale. One of these two wells would lead to a discovery. In 2007 and 2008, the exploratory
rig would stay on the tract and drill one and two delineation wells, respectively, to define the extent of the
field. In 2009, the rig would relocate to another tract leased in the first sale elsewhere in the sale area and
drill another exploration well. The following year, the rig would move to drill the fourth and last
exploration well in the sale area on a tract leased in the second lease sale.

The design and construction of the production platform would take place over a 3-year period ending with
emplacement of the platform on site in 2011. Site surveys and permitting activities for the offshore
pipeline would take place in the same time period, and laying the 25-mile, platform-to-shore oil pipeline
would begin and conclude in 2010. Drilling of the 54 oil production and service wells would begin in 2011
and continues through 2014. Oil and gas production would commence in 2011. Natural gas not used for
platform operation would be reinjected to maximize oil recovery and later recovered for gas sales. Laying
of the 25-mile, platform-to-shore gas pipeline would begin and concludes in 2022, with sales gas being sent
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to shore that same year. Drilling an additional six gas-production wells would take place in 2023 and 2024.
Oil production would cease in 2025, and gas production would cease in 2033. A 2-year decommissioning
would begin that year.

II.B.3. Activities Associated with Exploration and Production

As previously noted, we estimate that exploration would result from each sale, and the exploration would
result in a single discovery. Thus, the hypothetical scenario calls for two exploration wells to be drilled on
tracts leased in Sale 191 and two exploration wells to be drilled on tracts leased in Sale 199. From these
wells, a single discovery would result. Three delineation wells define the boundaries of the field.
Development and production activities then commence. Table I1.B-1 summarizes the activities for
exploration and production that result from the lease sales.

I.B.3.a. Activities Associated with Exploration Drilling

Activities associated with exploration and production include seismic profiling (geophysical surveys),
exploratory drilling, and delineation drilling, as described in the following.

I.B.3.a(1) Seismic-Profiling Activity

In support of the exploration activities, the lessee/operator may be required to conduct shallow hazards
geophysical surveys. The MMS Alaska OCS Region’s Notice to Lessee (NTL) 00-A01 - Shallow Hazards
Geophysical Survey and Evaluation for OCS Exploration and Development Drilling outlines the
requirements for the surveys. The projected level of seismic-profiling activity derives from the
requirements listed in the NTL and the predicted number of wells. Surveys of the exploration- and
delineation-well sites would be conducted during the late summer and early fall seasons to minimize
conflicts with other users of Cook Inlet and to allow surveys to take place during the ice-free period.

Site-specific surveys cover each of the seven exploration and delineation wells. Each survey covers an
approximate area of 9 square miles for each well; the total area covered by shallow hazards surveys equals
63 square miles. These surveys usually are conducted 1 year prior to drilling. (NTL 00-A01 allows some
flexibility for modifying or waiving the specific shallow hazards requirements in areas where data of
adequate coverage and quality are available.)

I1.B.3.a(2) Exploration and Delineation Drilling

Exploration-well and delineation-well drilling could take place from a semisubmersible, jackup, or other
type of bottom-founded unit. Water depth will be a significant factor in selecting the appropriate drilling
unit. In the southern portion of the Cook Inlet OCS, most depths within the sale area range between 250
and 300 feet. Exploratory drilling throughout much of this area could be carried out by semisubmersible
drilling units. In shallower waters, less than 200 feet deep, jackup rigs could be used. In the shallower
portions of Cook Inlet, larger jackup rigs could remain onsite throughout the winter or spend the season in
an ice-free port such as Kachemak Bay. In water less than 100 feet deep, a bottom-founded platform could
be used.

We estimate exploration- and delineation-well-drilling depths to be an average of 6,000 feet. Drilling of
each exploratory or delineation well would generate about 150 dry tons of drilling muds and approximately
440 dry tons of drill cuttings for disposal. In total, the seven wells would generate 1,050 tons of muds and
3,080 tons of cuttings. The Environmental Protection Agency’s National Pollutant Discharge Elimination
System permit for Cook Inlet exploration wells allows disposal of these materials by discharge into the
marine environment (Rathbun, 1986; Clean Water Act of 1977, as amended [33 United States Code
[U.S.C.] 1251 et seq]).
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I.B.3.a(3) Support and Logistics Activities

Marine support for exploration in the Cook Inlet primarily stages from Nikiski. The network of oil-field-
service contractors in the Kenai/Nikiski area aids logistic support. During the exploratory period, support
and supply vessels would visit the drill platform every 1-2 days (or as needed). Any tugs required to assist
the drilling unit move to other prospects or for emergency purposes remain on station near the drilling unit.

Air support for offshore drilling in the lower Cook Inlet is expected to come from the Kenai/Nikiski area,
probably from the municipal airport; air support also might come from a helipad operated by an oil-field
contractor. Offshore workers, mail, drill cores, and various perishable and lightweight priority items would
be transported to the site by helicopter. Helicopter trips per day will vary, averaging between one and two
a day.

Drilling-unit crews primarily would be workers from outside the communities adjacent to the sale area.
However, given the Kenai Peninsula’s history of involvement with oil and gas development, some
exploration workers well may be residents of the Kenai Peninsula. In general, workers travel to and from
the sale area by jet or turboprop aircraft using the airport at Kenai. These crews transfer to site by
helicopter.

11.B.3.b. Activities Associated with Development and Production

Work on offshore and onshore production and transportation facilities begins after completion of the
engineering and economic assessments of the prospect and after the field operator obtains the necessary
permits.

11.B.3.b(1) Seismic-Profiling Activity

In support of the production platform installation and pipeline placement, the lessee/operator may be
required to conduct shallow hazards geophysical surveys. The MMS Alaska OCS Region’s NTL’s 00-A01
and 00-A02 outline the requirements for the surveys for production platforms and pipeline routes,
respectively. (The two NTL’s allow some flexibility for modifying or waiving the specific shallow hazards
requirements in areas where data of adequate coverage and quality are available.)

The projected level of seismic profiling derives from the requirements listed in the two NTL’s. Surveys
would be conducted during the late summer and early fall seasons to minimize conflicts with other users of
Cook Inlet and to allow surveys to take place during the ice-free period. The average time needed to
survey the production platform site and pipeline route should range between 2 and 5 days each.

We estimate the survey for the platform site to cover approximately 9 square miles and 11 square miles for
the survey for the pipeline route, with a total track-line distance of approximately 125 miles. Surveys
usually are conducted 1 year prior to platform emplacement.

11.B.3.b(2) Production Infrastructure

A steel-jacket, bottom-founded drilling platform, either with legs or a monotower, engineered for ice
resistance, and similar to those already in place in upper Cook Inlet, could be used to develop the field.
Construction and outfitting of the platform would take place in an ice-free harbor of the North Pacific. The
platform would be towed to the site and installed during an ice-free period. A purpose-built platform could
be towed into the area to serve as both exploration and (if successful) production platform, similar to the
strategy recently used in Cook Inlet at the Forest Oil’s Redoubt Shoal prospect, with a rig built in Korea
with locally fabricated production modules.

As shown in Table II.B-1, the 25-mile long platform-to-shore oil pipeline, with landfall estimated to be
north of Anchor Point, will be completed in 2010. The subsea pipeline system probably would not have to
be trenched; however, designs would consider the strong tidal currents present in the Cook Inlet.

For our hypothetical scenario, production platform installation would take place in 2011. Drilling of
development and injection wells could begin after the platform is set and as the topside module installation
continues. Production would start in 2011 and peak by 2014. Oil production would cease in 2025.
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Platform operation would consume approximately 0.5 billion cubic feet of natural gas production each
year, and the rest would be reinjected. A 25-mile long platform-to-shore gas pipeline would be installed in
2022. Starting that year, sales gas would be sent to shore through the pipeline. Sales-gas production would
cease and decommissioning would start in 2033.

The target depth for production wells is estimated at 7,500 feet. A total of 60 production and injection
wells would be drilled: 54 production and service wells from 2011-2014 and 6 additional production wells
drilled in 2023 and 2024. Production- and service-well drilling requires approximately 75 dry tons of
drilling mud and generates 550 dry tons of rock cuttings per well. Some of the muds used in drilling
production and service wells may be recycled through each subsequent well. However, as explained in
Appendix B, the scenario assumes that produced water, drilling fluid wastes, muds, and cutting would be
reinjected rather than discharged into the marine environment. (For a comparison of effects, the Sale 149
EIS discussed the effects of the discharge into the marine environment of drillings fluids, muds, and
cuttings from production wells.)

11.B.3.b(3) Support and Logistics Activities

Air- and marine-support activities stage from the Kenai Peninsula. Support-vessel operations stage from
Nikiski. Material storage and general logistics support would be facilitated by Kenai’s existing oil-field-
support infrastructure. This infrastructure, a network of private contractors, has developed over the last 40
years to serve onshore oil and gas production on the Kenai Peninsula and offshore production in the upper
Cook Inlet. Air support for lower Cook Inlet drilling operations also comes from the Kenai/Nikiski area.
A dedicated helipad at the Kenai airport could be used to transfer personnel to the drill site. Personnel
arriving for transport to the drill site initially enter the Kenai area via commercial fixed-wing aircraft;
however, early on in the developmental phase, offshore workers usually are or become local residents.

Support-boat and air operations average one to two trips per day (or as needed), with the frequency
diminishing into the production period. Additional support vessels and helicopters would be kept on
contract in proximity to drill operations to provide emergency assistance, if required.

11.B.3.b(4) Activities Associated with Oil and Gas Transportation

For our hypothetical scenario, two 25-mile long subsea pipelines would transport produced oil and gas to a
landfall north of Anchor Point. Oil-pipeline construction takes place in 2010, and gas-pipeline construction
takes place in 2022. The subsea oil and gas pipelines would not be buried. Due to the Cook Inlet’s turbid
conditions and the depth at which the pipeline would rest, the weighted pipe would become covered with
silt or would be self buried. Within 2-3 miles of the tidelands, the pipeline would be buried to prevent
damage from natural or human causes. All production will be used in the Cook Inlet area. As such, we
foresee no tankering of Cook Inlet OCS production and that Cook Inlet OCS production will offset
importation of petroleum by tanker from other sources, such as Trans-Alaskan Pipeline System crude oil.

Onshore, up to 75 miles of oil pipeline may need to be constructed from the landfall north of Anchor Point
to the Nikiski oil and gas complex either in existent or anticipated pipeline corridors near the Sterling
Highway. While an exact route cannot be established, the pipeline route would have to comply with the
following Alaska Coastal Management Plan policies, as outlined in Sections IV.B.1.s(3)(d) and
IV.B.1.s(3)(e). The landfall would avoid sensitive aquatic habitat. The route for the pipeline would be
sited inland from shorelines and beaches, and pipeline crossings of anadromous fish streams would be
minimized and consolidated with other utility and road crossings of such streams. Pipelines would be
buried wherever possible and sited in existing rights-of-way for other utilities or transportation systems
wherever possible, such as that provided by the Sterling Highway. The pipelines would not interfere with
the migration of wildlife and would be designed, constructed, and maintained to minimize risk to fish and
wildlife habitats from a spill, pipeline break, or other construction activity.

Pipe delivery could generate between 450 and 600 one-way truck trips on the Sterling Highway,
approximately 2-3 round trips daily. Heavy construction equipment movement and workers commuting to
and from the construction site would add an unknown number of trips per day. For the year 2000, the State
of Alaska estimated that monthly average daily traffic in and around the Anchor Point area averaged 4,500
vehicles during the peak summer months and declined to about 1,000 during the winter months, of which
an estimated 750 and 150, respectively, were trucks.
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I1.B.4. Summary of Effects by Sale

In this section, we summarize the effects by category of holding the two sales, should the Secretary decide
to hold Sale 191 in 2004 and Sale 199 in 2006. Table I1.B-2 presents a summary of effects by resource.
For purposes of analysis, the MMS assumes that a single field containing 140 million barrels of oil and 190
billion cubic feet of natural gas could be discovered and produced for each sale. Only a small percentage
of the blocks available for lease under the Proposed Action for Sales 191 and 199 likely would actually be
leased. Of the blocks that might be leased, only a portion would be drilled; of these, only a very small
portion, if any, likely would result in production.

If either or both of the lease sales are held and result in exploration or development, or both, routine
industrial activities associated with oil and gas exploration and development would generate some degree
of disturbance, noise, and discharges into the environment. This EIS analysis finds that no significant
effects are anticipated from routine permitted activities. Significance thresholds are defined in Section
IV.A.1. Although small oil spills and some small gas releases are accidental in nature, they are expected to
occur should exploration, development, and production take place; therefore, we include the effects of
small spills and small gas releases to the environment in the routine operations part of the analysis.

We do not expect other accidents or unplanned activities, primarily large oil spills equal to or greater than
1,000 barrels, or large natural gas releases to occur. There is a 19% probability of a large oil spill equal to
or greater than 1,000 barrels for the single field discovered and developed in the hypothetical scenario used
to analyze the effects of the sales. For purposes of analysis, we examine the effects of one large spill of
either 1,500 barrels (platform spill) or 4,600 barrels (pipeline spill). The low probability makes it highly
unlikely that a large oil spill would occur and contact these resources. Similarly, for analytical purposes,
we assume a blowout of a single well on the platform releasing 10 million cubic feet of natural gas for 1
day, and that the gas ignites and burns until the gas flow ceases.

The analysis revealed no significant impacts to resources from routine operations associated with
exploration, development, and production. The analysis identified potentially significant effects from an
unlikely large oil spill to essential fish habitat, endangered and threatened species, commercial fisheries,
sport fisheries, recreation and tourism, archaeological sites, and national parks. The realization of these
impacts depends not only on the oil spill occurring but on closure of the commercial fishery or contact by
the oil in areas where sport fishing, recreation and tourism, and archaeology resources occur.

While effects to estuarine and marine essential fish habitat generally would be low because fish habitat
would be expected to recover within a month or so, effects on beach and intertidal fish habitats could be
considered significant because oil could remain in these areas or prey could be impacted for more than a
decade. For endangered species, sea otters from the southwest Alaska stock and Steller sea lions
(particularly from the western population) could experience significant effects from an unlikely large oil
spill. However, while the vulnerability of sea otters to oil spills is clear, the level of vulnerability to Steller
sea lions is less certain. Commercial fisheries in Cook Inlet and possibly Kodiak Island/Shelikof Strait
could be significantly affected depending on time, size, and location of the spill. For example, if a 4,600-
barrel spill in the spring caused closure of the fishery, the loss could be in excess of 22% of average annual
value of the commercial fishery. Sport fisheries could be similarly affected, with a loss in excess of 20%.
If the spill contacted the clam and other shellfish-gathering areas within Cook Inlet, significant effects
could result with the decline in the population of intertidal organisms for 1 year with oil in shoreline
sediments for up to 10 years. Locally significant effects could occur to coastal-dependent and coastal-
enhanced recreation and tourism areas contacted by the spill if it occurs during the high-use season (May to
September) and results in loss of access to recreation resources. Oil contamination and spill-cleanup
activities from the unlikely spill could disturb significant archaeological resources. If a spill occurs, either
the coastlines of Katmai or Lake Clark National Park could be affected. Actual effects on the intrinsic and
visual values of the park’s coastline would last for less than 3 years. This would be a significant effect.
However, public perception of damage could last for a greater time.

Table I1.B-2 summarizes the effects by resources and alternative for Sales 191 and 199. The summaries of
the effects apply to each individual sale and for all of the deferral alternatives for each sale. The two
deferral alternatives provide various degrees of protection to the resources in or near those specific areas
for each sale; however, none of the deferral alternatives changes the level of significant impacts identified
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for any of the proposed sales. For both sales, we estimate about twice the exploration activities as for one
sale. The types of effects would be essentially the same but would occur at different locations. Also,
whether either or both sales are held, we estimate only one development. Therefore, our analysis
concluded that for most resources the effects would be essentially the same whether either or both lease
sales are held. This is primarily because all of the alternatives for the sales assume that essentially the same
amount of oil (140 million barrels) and gas (190 billion cubic feet) would be developed, even though the
opportunity to find that volume of oil changes slightly with the selection of one or more alternatives. The
economics of developing an oil field in the Cook Inlet requires that certain minimum quantities of oil be
discovered; otherwise, development will not occur. The amount of oil the MMS assumes in the EIS for the
alternatives in each of the two sales does not vary. In addition, many of the key biological resources
migrate in and out of the Cook Inlet area, and many of the key species use large areas of the Cook Inlet area
when they are present.

The activity in each sale is the same, with leasing, exploration, and development of a single field occurring
from operations that result from either or both sales. Essentially, the scenario calls for two exploration
wells to be drilled as the result of each lease sale. A single rig will drill all wells. From this exploration, a
single field will be discovered and developed. Therefore, the effects to each of the resources from both of
these sales are very similar.

I.C. ALTERNATIVE Il - NO LEASE SALE

Under Alternative II-No Lease Sale, we could choose not to hold one or both of the proposed sales in the
Cook Inlet Planning Area. If neither sale is held, none of the potential 140 million barrels of oil or 190
billion cubic feet of natural gas would be produced, and none of the environmental effects that would result
from proposed oil development associated with each sale would occur in the Cook Inlet area. No potential
oil spills and no effects to the physical, biological, or human environment from development from this sale
would occur along in Cook Inlet. The economic benefits, royalties, and taxes to the Federal and State
Governments would be forgone. If only one sale is held, the effects would be essentially the same as for
Alternative I because, as explained in Section I1.B.4 above, the difference in the hypothetical scenario
between Sale 191 and Sale 199 is the drilling of two exploration wells.

If neither lease sale is held, different effects could result. Cook Inlet still would be exposed to ongoing oil
and gas and other activities in the area. In fact, because most of the oil and gas production from Cook Inlet
will be consumed by communities in the Cook Inlet area, the potential production can be offset by only a
combination of future development and imports from other areas. Reliable and predictable local resources
enhance opportunities for sustainable community development. Communities around Cook Inlet would not
realize beneficial economic effects. For example, because the pipeline would not be installed, the Kenai
Peninsula Borough would not realize about $2.7 million per year in property tax revenue for 15 years, and
the jobs that are important to the continued economic and social well being of the community would not be
created. Natural gas supplies needed to offset declining local production in the face of increasing demand
would not be developed.

Nationally, to replace the oil and natural gas not developed from the sales in the Cook Inlet multiple-sale
program, a large portion of the oil likely would be imported from other countries. Other substitutes (for
example, nonpetroleum fuels, solar, nuclear, and conservation) could replace a small part of the lost
production. The mix of imported oil and other substitutes is assumed to be market driven. See Section
IV.B of this EIS, and Sections 2.5 and 4.7 (pp. 2-36 to 2-37 and 4-187 to 4-202) of the OCS Oil and Gas
Leasing Program: 2002-2007 Final EIS (USDOI, MMS, 2002), which is incorporated by reference. That
analysis estimates that nationwide, imports would replace 86-88% of the lost oil. Conservation would
replace about 6-7%, and increased use of natural gas would replace about 4-5% of the lost oil production.
Increased onshore oil production is estimated to offset about 3% of lost offshore production. Because of
the projected high level of imports, the associated environmental impacts from producing oil and
transporting that oil to market still would occur but in a different location, and they probably would be of a
different magnitude. Imported oil imposes negative environmental effects in producing countries and in
countries along the trade routes. By not producing our own domestic oil and gas resources in Cook Inlet
and elsewhere around the United States, we are instead relying on imported oil. From a global perspective,
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by importing oil, we are in fact exporting at least a sizeable portion of the environmental impacts associated
with oil we consume to other countries where the oil is produced and to those countries along the tanker
routes. Also, these imports have attendant negative effects on the Nation’s balance of trade (see Section
IV.B.2).

II.D. ALTERNATIVE lll — LOWER KENAI PENINSULA
DEFERRAL

MMS developed Alternative III, the Lower Kenai Peninsula Deferral , based on analysis of areas offered
for leasing in our previous Cook Inlet lease sale, Sale 149 (for example, the Kennedy Entrance deferral),
location of critical habitat for the endangered Steller sea lion, and in response to comments received during
scoping. In part, this deferral was developed as a potential way to reduce conflicts between subsistence
users and offshore oil and gas operations and was based on input from the Native Village of Port Graham
and others and analysis of subsistence resource-use patterns. Other comments received during scoping
addressed the compatibility of offshore oil and gas activity with recreation, tourism, and visual resources in
the Kachemak Bay and lower Cook Inlet area. As shown in Figure I.A-1 and Table I.A-1, this alternative
would offer for leasing all of the area described for Alternative I except for a subarea located in the eastern
portion of the proposed sale area offshore of Homer, Seldovia, Port Graham, and Nanwelek. Alternative I11
would offer 483 whole or partial blocks, comprising 2,337,000 acres (about 945,770 hectares). The areas
that would be removed by the Lower Kenai Peninsula Deferral consist of 34 whole or partial blocks,
approximately 163,100 acres, which is about 6.5% of the Alternative I area.

Section IV.B.3 of this EIS analyzes whether increased protection would be provided by this alternative to
subsistence activities and wildlife from disturbance caused by exploration or development and production
activities. The analysis concluded that the deferral would reduce potential impacts to endangered and
threatened species including beluga whales, Steller sea lions, sea otters, and humpback whales; reduce
impacts to marine and coastal birds; reduce visual impacts by moving the potential platform locations
farther offshore; and protect historic archaeological resources that may be present in the deferral area. The
analysis concludes that for most resources, although the alternative would provide a measure of protection
to the resources within the deferral area, the effects to the resources in the Cook Inlet area under this
alternative would be essentially the same as the effects under Alternative I. See Table I1.B-2, column 3, for
a summary of the effects from this alternative. Although the selection of this alternative slightly decreases
the opportunity of discovering a commercial field, the resources in this area still could be affected by an
unlikely large oil spill that occurred elsewhere in the sale area.

Il.E. ALTERNATIVE IV - BARREN ISLANDS DEFERRAL

MMS developed Alternative IV, Barren Islands Deferral, based on analysis of areas offered for leasing in
our previous Cook Inlet lease sale, Sale 149 (for example, the Kennedy Entrance deferral); location of
critical habitat for the endangered Steller sea lion; and in response to comments received during scoping.
In part, this deferral was developed as a potential way to reduce conflicts between subsistence users and
offshore oil and gas operations and was based on input from the Native Village of Port Graham, Nanwalek,
and Seldovia and others and analysis of subsistence resource-use patterns. Other comments received
during scoping addressed operating conditions in the Kennedy Entrance between the Barren Islands and the
lower Kenai Peninsula. As shown in Figure I.A-1 and Table I.A-1, this alternative would offer for leasing
all of the area described for Alternative I except for a subarea located off of the Barren Islands. Alternative
IV would offer 481 whole or partial blocks, comprising 2,342,000 acres (about 947,794 hectares). The
areas that would be removed by the Barren Islands Deferral consist of 36 whole or partial blocks,
approximately 158,000 acres, which is about 6.32% of the Alternative I area.

Section IV.B.4 of this EIS analyzes whether increased protection would be provided by this alternative to
subsistence activities and wildlife from disturbance caused by exploration or development and production
activities. The analysis concluded that the deferral would reduce potential impacts to endangered and
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threatened species, including beluga whales, Steller sea lions, sea otters, and humpback and other whales,
would reduce effects to marine and coastal birds, and would reduce visual impacts by moving the potential
platform locations farther offshore. The analysis concludes that for most resources, although the alternative
would provide a measure of protection to the resources within the deferral area, the effects to the resources
in the Cook Inlet area under this alternative would be essentially the same as the effects under Alternative I.
Table I1.B-2, column 4, summarizes the effect of this alternative. Although the selection of this alternative
slightly decreases the opportunity of discovering a commercial field, the resources in this area still could be
affected by an unlikely large oil spill that occurred elsewhere in the sale area.

Il.F. MITIGATING MEASURES

Laws and regulations that provide mitigation are considered part of the Proposed Action (Alternative I) and
Alternatives III and IV for Sales 191 and 199. Examples include the OCS Lands Act, which grants broad
authority to the Secretary of the Interior to control lease operations and, where appropriate, undertake
environmental monitoring studies; the MMS Offshore Operating Regulations (30 Code of Federal
Regulations [CFR] 250, et seq.); and the Fishermen’s Contingency Fund.

Most of the following mitigating measures (Stipulations and ITL clauses) also are considered standard
mitigating measures, because they have been selected in past OCS lease sales. Standard stipulations
(Section II.F.1) and ITL clauses (Section II.F.2) are evaluated and factored into the effects analysis as part
of the Proposed Action and alternatives. The environmental effects analyses in Section IV.B.1 discuss the
effectiveness of the stipulations described in this section where appropriate to a given resource. A
summary of the overall effectiveness of each stipulation is provided in the following section, immediately
after the text of the stipulation. No other mitigating measures were developed for this EIS. Some of the
stipulations included in this analysis as assumed mitigating measures from past OCS oil and gas lease sales
in Cook Inlet, such as Protection of Fisheries, have been reworded to bring them up-to-date with current
information and situations.

The ITL clauses also have been somewhat revised from past sales. Some ITL clauses, such as ITL No. 5 -
Oil-Spill-Response Preparedness, have been revised because they have been incorporated into the MMS
operating regulations. The ITL No. 6 - Drilling Fluid Cuttings and Discharge during Post-Lease Activities
was evaluated as a standard stipulation in the Cook Inlet Sale 149 EIS and was considered for inclusion as a
stipulation for Sales 191 and 199. Further review and analysis revealed that the ITL clause was the more
appropriate format for the measure. The ITL clause informs prospective lessees of the regulatory authority
that govern Environmental Protection Agency and MMS actions regarding discharges during postlease
activities.

ILF.A1. Standard Stipulations

The following standard stipulations are considered part of the Proposed Action and Alternatives III and I'V:
e No. 1 — Protection of Fisheries
e No. 2 — Protection of Biological Resources
e No. 3 — Orientation Program
e No. 4 — Transportation of Hydrocarbons

Following is the language of the stipulations and a summer of the effectiveness of each stipulation.

Il.LF.1.a. Stipulation No. 1 — Protection of Fisheries

Exploration and development and production operations shall be conducted in a manner that avoids
unreasonable conflicts with the fishing community and their gear (including, but not limited to, subsistence
and sport- and commercial-fishing activities).
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Prior to submitting an Exploration Plan (EP) or Development and Production Plan (DPP), as required by 30
CFR 250.203 (b) 14 and 17, and 250.204 (b)(8)(C)(v)(g) and (9), the lessee shall review planned
exploration and development activities, including

e plans for seismic surveys;

e  drill rig transportation;

e mobilization, scheduling, and location of drilling unit and crew and supply boat routes; and

e  other vessel traffic;

with directly affected fishing organizations, subsistence communities, and port authorities to avoid
unreasonable fishing gear conflicts.

The EP or DPP shall include a summary of fishing activities in the area of proposed operation, an
assessment of effects on fishing from the proposed activity, and measures taken by the lessee to prevent
unreasonable conflicts. This summary shall provide a method for identifying and publicizing the
exploration and development activities to avoid possible conflicts.

Local communities, including fishing interests, will have the opportunity to review and comment on
proposed EP’s and DPP’s as part of the Minerals Management Service (MMS) regulatory review process
pursuant to 30 CFR 250.203 and .204. The comments will be considered during MMS’s decision to
approve, disapprove, or require modification of the plan.

Lease-related use can be restricted if the Regional Supervisor, Field Operations (RSFO), determines that
the lessee proposed measures will not prevent unreasonable conflicts. The RSFO will work with directly
affected parties to assure that potential conflicts are identified and efforts are taken to avoid these conflicts.
These efforts could include timing operations to avoid fishing activities, such as drift net fisheries that
generally take place north of Anchor Point between June 25 and August 5, or locating structures away from
major rip currents where fishing activities may be denser. In order to avoid these conflicts, restrictions,
including directional drilling, seasonal drilling, subsea completion techniques and other technologies
deemed appropriate by the RSFO, may be required.

Summary of the Effectiveness of Stipulation No. 1. The conflict addressed in this stipulation primarily is
spatial; therefore, the purpose of this stipulation is to ensure that the petroleum industry and the participants
in subsistence-, sport-, and commercial-fishing activities have a mechanism to ensure their activities are
coordinated to minimize conflicts. Much of the Cook Inlet region has intensive commercial fishing for
shellfish, groundfish, herring, and salmon during almost all periods of the year although, for the most part,
these commercial fisheries do not operate concurrently. Some seasons, such as that for herring, are very
short. The fishing areas also are widespread from shoreline to far offshore. While widely distributed, some
areas within this distribution have concentrated vessels and gear. This stipulation evolved from space use
issues and concerns raised during the Sale 149 process. The stipulation was developed, in part, as a way of
addressing specific characteristics of the variety of commercial that occurs in the Cook Inlet. Even though
space use conflict was not identified as a major issue during scoping for Sales 191 and 199, this stipulation
will be effective in addressing potential conflicts. In doing so, this stipulation also addresses the conflict
with commercial-fishing concerns raised in the Tri-Borough Agreement.

In addition, subsistence fishing also occurs throughout Cook Inlet. Most of the households in the
communities of Port Graham and Nanwalek participate in subsistence harvests. These communities, along
with Tyonek, have substantial subsistence harvests that include salmon, halibut, crab, and clams. This
issue was raised during scoping for Sales 191 and 199. Sport fishing occurs throughout the sale area and in
adjacent waters. This fishery includes fishing for salmon and halibut from both charter and private vessels,
fishing from the shore, and harvesting of shellfish such as clams and crabs.

Without safeguards, subsistence, sport, and commercial fishing may be subject to interference from
offshore oil and gas operations.

This stipulation helps to ensure early planning by the petroleum industry to prevent or reduce potential
conflicts with subsistence, sport, and commercial fishing. This stipulation provides additional protection
by advising lessees that exploration, development, and production activities should be conducted in a
manner that minimizes any potential conflicts between the oil and gas industry and fishing activities. This
measure will be especially useful in preventing interference with subsistence, sport, and commercial fishing
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from seismic surveys that could cause gear damage to or loss of fixed fishing gear. In addition, other users
of the OCS, such as kayakers and tour-boat operators, may find the information regarding vessel traffic
useful in planning their activities. The stipulation enhances Environmental Justice by reducing potential
effects to minority and low-income populations involved in subsistence and commercial fishing.

Il.F.1.b. Stipulation No. 2 — Protection of Biological Resources

If biological populations or habitats that may require additional protection are identified in the lease area by
the Regional Supervisor, Field Operations (RSFO), the RSFO may require the lessee to conduct biological
surveys to determine the extent and composition of such biological populations or habitats. The RSFO
shall give written notification to the lessee of the RSFO’s decision to require such surveys.

Based on any surveys that the RSFO may require of the lessee or on other information available to the
RSFO on special biological resources, the RSFO may require the lessee to:

e Relocate the site of operations;

o  Establish to the satisfaction of the RSFO, on the basis of a site-specific survey, either that such
operations will not have a significant adverse effect upon the resource identified or that a special
biological resource does not exist;

e  Operate during those periods of time, as established by the RSFO, that do not adversely affect the
biological resources; and/or

e Modify operations to ensure that significant biological populations or habitats deserving protection
are not adversely affected.

If any area of biological significance should be discovered during the conduct of any operations on the
lease, the lessee shall immediately report such findings to the RSFO and make every reasonable effort to
preserve and protect the biological resource from damage until the RSFO has given the lessee direction
with respect to its protection.

The lessee shall submit all data obtained in the course of biological surveys to the RSFO with the locational
information for drilling or other activity. The lessee may take no action that might affect the biological
populations or habitats surveyed until the RSFO provides written directions to the lessee with regard to
permissible actions.

Summary of the Effectiveness of Stipulation No. 2. The level of protection provided by this measure
will depend on several factors:
e the size of the population that might be subjected to adverse impacts and the number of
individuals within the population that would be afforded protection by this stipulation;
o the overall size of habitat used by the resource of concern, and the portion of that habitat that may
be affected by offshore oil and gas operations; and
e the uniqueness of the population or habitat.

Thus, the effectiveness of the stipulation could vary widely. If only a few members of a large population or
a small amount of a large habitat area were to be affected by oil and gas operations, the mitigation provided
by the stipulation would be minimal. However, if effects to many individuals of a small population or to
most of the area of unique habitat are reduced or minimized because of this stipulation, then its
effectiveness could be substantial. This stipulation lowers the potential adverse effects to unique biological
communities that may be identified during oil and gas exploration or development activities and provided
additional protection. It also would provide protection to fish (including the fish migration) from potential
disturbance associated with oil and gas exploration and with development and production. To the extent
that this stipulation protects previously unknown biological resources that may be used in subsistence
harvest, the stipulation enhances Environmental Justice. This stipulation does not change the level of
significant impacts that may occur from an unlikely large oil spill.
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Il.F.1.c. Stipulation No. 3 — Orientation Program

The lessee shall include in any exploration or development and production plans submitted under 30 CFR
250.203 and 250.204, a proposed orientation program for all personnel involved in exploration or
development and production activities (including personnel of the lessee's agents, contractors, and
subcontractors) for review and approval by the Regional Supervisor, Field Operations. The program shall
be designed in sufficient detail to inform individuals working on the project of specific types of
environmental, social, and cultural concerns that relate to the area that could be affected by the operation or
its employees. The program shall address the importance of not disturbing archaeological and biological
resources and habitats, including endangered species, fisheries, bird colonies, and marine mammals, and
provide guidance on how to avoid disturbance. The program shall be designed to increase the sensitivity
and understanding of personnel to community values, customs, and lifestyles in areas in which such
personnel will be operating. The orientation program also shall include information concerning avoidance
of conflicts with subsistence-, sport-, and commercial-fishing activities.

The program shall be attended at least once a year by all personnel involved in onsite exploration or
development and production activities (including personnel of the lessee’s agents, contractors, and
subcontractors) and all supervisory and managerial personnel involved in lease activities of the lessee and
its agents, contractors, and subcontractors.

The lessee shall maintain a record of all personnel who attend the program onsite for so long as the site is
active, not to exceed 3 years. This record shall include the name and date(s) of attendance of each attendee.

Summary of the Effectiveness of Stipulation No. 3. This stipulation provides positive mitigating effects
by requiring all personnel involved in petroleum activities in Cook Inlet resulting from any leases issued
from any of the two sales by providing awareness of the unique environmental, social, and cultural values
of the local Native Alaskan residents and their environment. This stipulation should help avoid damage or
destruction of environmental, cultural, and archaeological resources through awareness and understanding
of historical and cultural values. It also would help minimize potential conflicts between subsistence-
hunting and -gathering activities and oil and gas activities that may occur. However, the extent of
reduction offered by this stipulation is difficult to measure directly or indirectly.

This stipulation provides protection to fish (including fish migration), marine and shorebirds, pinnipeds,
beluga whales, and other species from potential disturbances associated with oil and gas exploration and
with development and production by increasing the awareness of workers to their surrounding
environment. Much of the information presented in the orientation program highlights information
contained in the ITL clauses. The Orientation Program increases the sensitivity and understanding of
workers to the values, customs, and lifestyles of Native communities and reduces the potential conflicts
with subsistence resources and hunting activities. The stipulation enhances Environmental Justice by
reducing potential effects to minority populations involved in subsistence fishing, and protecting important
archaeological sites helps protect Native Alaskan culture. This stipulation does not change or lower the
level of significant impacts that may occur from an unlikely large oil spill.

I.F.1.d. Stipulation No. 4 — Transportation of Hydrocarbons

Pipelines will be required: (a) if pipeline rights-of-way can be determined and obtained; (b) if laying such
pipelines is technologically feasible and environmentally preferable; and (c) if, in the opinion of the lessor,
pipelines can be laid without net social loss, taking into account any incremental costs of pipelines over
alternative methods of transportation and any incremental benefits in the form of increased environmental
protection or reduced multiple-use conflicts.

The lessor specifically reserves the right to require that any pipeline used for transporting production to
shore be placed in certain designated management areas. In selecting the means of transportation,
consideration will be given to recommendations of any advisory groups and Federal, State, and local
governments and industry.

Following the development of sufficient pipeline capacity, no crude oil production will be transported by
surface vessel from offshore production sites, except in the case of an emergency. Determinations as to
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emergency conditions and appropriate responses to these conditions will be made by the Regional
Supervisor, Field Operations.

Summary of the Effectiveness of Stipulation No. 4. This stipulation reflects the agency preference for
transporting offshore oil and gas in pipelines. This stipulation is consistent with the Tri-Borough
Agreement. This stipulation helps reduce or moderate the potential effects to water quality, lower trophic-
level organisms, fish and fish migration, endangered species, marine mammals, and other resources. In
doing so, the stipulation enhances Environmental Justice by reducing potential effects to minority
populations involved in subsistence fishing. However, it does not reduce the potential significant adverse
effects from an unlikely large oil spill to any potentially affected resources to below significance threshold
levels.

I.F.2. Standard Information to Lessees

The ITL clauses 1 through 6 are standard and apply to OCS activities in Cook Inlet. They are considered
part of the Proposed Action and other alternatives for the Cook Inlet multiple-sale EIS for analysis
purposes.

The following standard ITL clauses are considered part of the Proposed Action and Alternatives III and I'V:
e ITL No. 1 — Bird and Marine Mammal Protection

ITL No. 2 — Information on Endangered and Threatened Species

ITL No. 3 — Sensitive Areas to be Considered in the Oil Spill Response Plans

ITL No. 4 — Information on Coastal Zone Management

ITL No. 5 — Oil-Spill-Response Preparedness

e ITL No. 6 — Drilling Fluids and Cuttings Discharge during Postlease Activities.

The effectiveness of the above ITL clauses varies. The primary purpose or focus of all of these ITL clauses
is to provide the lessee with information about the requirements or mitigation required by other Federal and
State agencies. The ITL clauses themselves provide no mitigation. However, the regulations and
mitigation required by the other agencies are effective and do lower potential adverse impacts from
proposed oil and gas activities. To the extent that the ITL clauses enlighten lessees and their contractors to
these mitigation measures, the ITL clauses also may be considered effective.

Environmental Justice is enhanced by the ITL clauses. For example, the Port Graham/English Bay Area
Meriting Special Attention was added to ITL No. 3 - Sensitive Areas to be Considered in Oil Spill
Response Plans at the suggestion of Alaskan Natives during scoping because of the importance of the
resources in this area to Native villages. The ITL clause also advises lessees that they have the primary
responsibility for identifying these areas in their plans and for providing specific protective measures.
Cook Inlet Spill Prevention and Response, Inc., funded by offshore oil and gas operators in the Cook Inlet,
uses information on sensitive areas to develop geographic response strategies, including areas containing
important subsistence resources.

II.F.2.a. ITL No. 1 - Bird and Marine Mammal Protection

The MMS advises lessees that during the conduct of all activities related to leases issued as a result of this

sale, the lessee and its agents, contractors, and subcontractors will be subject to the following laws, among
others: the provisions of the Marine Mammal Protection Act of 1972, as amended (16 U.S.C. 1361 et seq.);
the Endangered Species Act, as amended (16 U.S.C. 1531 et seq.); and applicable International Treaties.

Lessees and their contractors should be aware that disturbance of wildlife could be determined to constitute
harm or harassment and, thereby, be in violation of existing laws and treaties. With respect to endangered
species and marine mammals, disturbance could be determined to constitute a “taking” situation. Under the
Endangered Species Act, the term “take” is defined to mean “harass, harm, pursue, hunt, shoot, wound, kill,
trap, capture, or to attempt to engage in such conduct.” Under the Marine Mammal Protection Act, “take”
means “harass, hunt, capture, collect, or kill or attempt to harass, hunt, capture, or kill any marine
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mammal.” Violations under these Acts and applicable Treaties may be reported to the National Marine
Fisheries Service or the Fish and Wildlife Service, as appropriate.

Incidental taking of marine mammals and endangered and threatened species is allowed only when the
statutory requirements of the Marine Mammal Protection Act, the Endangered Species Act, or both are met.
Section 101(a)(5) of the Marine Mammal Protection Act allows for the taking of small numbers of marine
mammals incidental to a specified activity within a specified geographical area. Section 7(b)(4) of the
Endangered Species Act allows for the incidental taking of endangered and threatened species under certain
circumstances. If a marine mammal species is listed as endangered or threatened under the Endangered
Species Act, the requirements of both the Marine Mammal Protection Act and the Endangered Species Act
must be met before the incidental take can be allowed.

Under the Marine Mammal Protection Act, the National Marine Fisheries Service is responsible for species
of the order Cetacea (whales and dolphins) and the suborder Pinnipedia (seals and sea lions) except walrus;
the Fish and Wildlife Service is responsible in Alaskan waters for polar bears, sea otters, and walrus.
Procedural regulations implementing the provisions of the Marine Mammal Protection Act are found at 50
CFR Part 18.27 for the Fish and Wildlife Service and at 50 CFR Part 216 for the National Marine Fisheries
Service.

Specific regulations must be applied for and in place and the Letters of Authorization must be obtained by
those proposing the activity to allow the incidental take of marine mammals whether or not they are
endangered or threatened. The regulatory process may require 1 year or longer.

Of particular concern is disturbance at major wildlife concentration areas, including bird colonies, marine
mammal haulout and breeding areas, and wildlife refuges and parks. Lessees also are encouraged to confer
with the Fish and Wildlife Service and the National Marine Fisheries Service in planning transportation
routes between support bases and lease holdings.

Lessees should exercise particular caution when operating in the vicinity of species whose populations are
known or thought to be declining and that are not protected under the Endangered Species Act: specifically,
marbled murrelet, Pacific harbor seals, beluga whales, and northern fur seals.

Generally, behavioral disturbance of most birds and mammals found in or near the lease area would be
unlikely if aircraft and vessels maintain at least a 1-mile horizontal distance and aircraft maintain at least a
1,500-foot vertical distance above known or observed wildlife concentration areas, such as bird colonies
and marine mammal haulout and breeding areas. Specifically, the NMFS recommends that aircraft should
maintain flight separation distances of 1,500 feet vertical and 0.5 miles horizontal over all Steller sea lion
habitats and haulouts identified in 50 CFR 226.202.

For the protection of endangered whales and marine mammals throughout the lease area, it is recommended
that all aircraft operators maintain a minimum 1,500-foot altitude when in transit between support bases
and exploration sites. Lessees and their contractors are encouraged to minimize or reroute trips to and from
the leasehold by aircraft and vessels when endangered whales are likely to be in the area.

Human safety should take precedence at all times over these recommendations.

Il.F.2.b. ITL No. 2 - Information on Endangered and Threatened Species

The MMS advises lessees that the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.)
protects the following endangered or threatened species that may be in or adjacent to the area of the
Proposed Action. Also, this ITL identifies candidate species for listing (those that may be proposed for
listing or listed in the foreseeable future) in or near the area. The National Marine Fisheries Service
manages and protects the marine mammals with the exception of the sea otter. The Fish and Wildlife
Service manages and protects sea otters and avian species.

The National Marine Fisheries Service and the Fish and Wildlife Service will review exploration plans and
development and production plans that you submit to the MMS to ensure the species listed below are
protected. Please contact the National Marine Fisheries Service or Fish and Wildlife Service regarding
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proposed operations and actions that might be taken to minimize interaction with the species. In addition,
Steller sea lion critical habitat exists in or adjacent to the area.

Common Name Scientific Name Endangered Species Act
Status
Blue whale Balaenoptera musculus Endangered
Fin whale Balaenoptera physalus Endangered
Humpback whale Megaptera novaeangliae Endangered
Northern Right whale Eubalaena japonica Endangered
(Eastern North Pacific Stock) aka Eubalaena glacialis
Sei whale Balaenoptera borealis Endangered
Sperm whale Physeter macrocephalus Endangered
Steller sea lion (Western U.S. stock) Eumetopias jubatus Endangered
Steller sea lion (Eastern U.S. stock) Eumetopias jubatus Threatened
Beluga whale (Cook Inlet stock) Delphinapterus leucas Candidate
Short-tailed albatross Phoebastria albatrus Endangered
(formerly Diomedea albatrus)
Steller’s eider Polysticta stelleri Threatened
(Alaska breeding population)
Northern Sea Otter Enhydra lutris kenyonii Candidate

(Southwest Alaskan stock)

In addition, critical habitat for the Steller sea lion exists in the area; this habitat must also be protected.
Please see 50 CFR § 226.202 for the area included in this critical habitat.

Il.LF.2.c. ITL No. 3 - Sensitive Areas to be Considered in the Oil-Spill-
Response Plans

The MMS advises lessees that environmentally sensitive areas are valuable for their concentrations of
marine birds, marine mammals, fishes, or other biological resources or cultural resources and should be
considered when developing Oil-Spill-Response Plans. Identified areas of special biological and cultural
sensitivity include:

e  C(ritical habitat for the Steller sea lion listed in 50 CFR 226.202.

e  Chisik and Duck Islands, Kamishak Bay, Kachemak Bay, the Barren Islands, Marmot Island,
Tugidak Island, Chirikof Island, Puale Bay, and the Pye Islands all contain or are inhabited in
whole or part by concentrations of biological resources that should be considered.

e In addition, five National Wildlife Refuges (Alaska Maritime, Alaska Peninsula, Becharof, Kenai,
Kodiak); Lake Clark National Park and Preserve; Aniakchak National Monument and Preserve;
Katmai National Park and Preserve; McNeil River State Game Sanctuary; State Game Refuges
(Trading Bay and McNeil River); Critical Habitat Areas (Kalgin Island, Clam Gulch, Fox River
Flats, Kachemak Bay Tugidak Island, and Redoubt Bay), Alaska State Parks (Shuyak, Afognak
Island, Kachemak Bay, and Kachemak Bay Wilderness Park); and the Captain Cook State
Recreation Area are located near or adjacent to the Cook Inlet Planning Area and also include
important concentrations of biological resources which should be considered in developing the
Oil-Spill-Response Plan. These areas are managed by the U.S. Fish and Wildlife Service,
National Park Service, and State of Alaska, respectively.

e National Historic Landmarks (Yukon Island Main site near Homer) have been identified as
sensitive and should also be considered.

e  Areas Meriting Special Attention (AMSA): The Kenai Borough Coastal Management Plan has
identified the following AMSA: Port Graham/English Bay Area.

Industry should consult with the Fish and Wildlife Service, the National Park Service, or State or Borough
personnel to identify specific environmentally sensitive areas within national wildlife refuges, national park
system units, or State special areas that should be considered when developing a project-specific Oil-Spill-
Response Plan. In addition, lessees should be familiar with geographic response strategies (GRS) being
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produced by Federal, state, local and non-government entities under the Alaska Unified Plan for the Cook
Inlet and Kodiak Subarea Contingency Plan.

These areas are among areas of special biological and cultural sensitivity to be considered in the oil spill
response plan required by 30 CFR 254. Lessees are advised that they have the primary responsibility for
identifying these areas in their plans and for providing specific protective measures. Additional areas of
special biological and cultural sensitivity may be identified during review of exploration plans and
development and production plans.

Consideration should be given in Oil-Spill-Response Plans as to whether use of dispersants is an
appropriate tactic in the vicinity of an area of special biological and cultural sensitivity. Lessees are
advised that prior approval must be obtained before dispersants are used.

Il.F.2.d. ITL No. 4 - Information on Coastal Zone Management

The MMS advises lessees that under the Coastal Zone Management Act (16 U.S.C. 1451 et seq., Section
307), as amended, a State with an approved Coastal Zone Management (CZM) Plan reviews certain OCS
activities to determine whether they will be conducted in a manner consistent with their approved CZM
plan. This review authority is applicable to activities described in OCS exploration plans and development
and production plans that affect any land or water use or natural resource within the State’s coastal zone.
Generally, the MMS may not issue a permit for activities described in a plan unless the State concurs or is
conclusively presumed to have concurred that the plan is consistent with its CZM plan. In cases where
concurrence is not given or presumed, the matter may be appealed to the Secretary of Commerce.

The Department of Commerce, National Oceanic and Atmospheric Administration, revised the regulations
at 15 CFR 930 implementing the Federal consistency provisions of the Coastal Zone Management Act
effective January 8, 2001. These revised regulations were published in the Federal Register on December
8, 2000, at 65 FR 77124, et seq.

The Alaska Coastal Management Plan includes Statewide standards found in 6 AAC 80 and enforceable
policies found within approved coastal district programs. For the Cook Inlet OCS lease sales, the
enforceable policies of the Kenai Peninsula, Kodiak Island, and Lake and Peninsula Boroughs Coastal
Management Programs and the Statewide standards are applicable.

In accordance with the requirements of 15 CFR 930.76(c), the MMS Alaska OCS Region sends copies of

exploration plans and development and production plans, including the consistency certification and other
necessary information, to the State of Alaska, Division of Governmental Coordination. State agencies and
coastal districts adjacent to the activity review these plans for consistency with their Coastal Management

Programs.

Il.LF.2.e. ITL No. 5 - Information on Oil-Spill-Response Preparedness

The MMS advises lessees that they must be prepared to respond to oil spills which could occur as a result
of offshore natural gas and oil exploration and development activities. With or prior to submitting a plan of
exploration or a development and production plan, the lessee will submit for approval an Oil-Spill-
Response Plan in accordance with 30 CFR 254. Of particular concern are sections of the Oil-Spill-
Response Plan that address the following:

potential spill size and trajectory,

specific actions to be taken in the event of a spill,

the location and appropriateness of oil-spill equipment, and

the ability of the lessee to protect communities and important resources from adverse effects of a
spill.

In addition, lessees will be required to conduct spill response drills that include deployment of equipment to
demonstrate response preparedness for spills under realistic conditions.
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Il.F.2.f. ITL No. 6 - Drilling Fluids and Cuttings Discharge during Post-
Lease Activities

The MMS advises lessees that the Environmental Protection Agency prohibits discharge of drilling fluids
and cuttings into marine waters unless authorized by an approved National Pollutant Discharge Elimination
System permit. For Cook Inlet, if feasible, the Environmental Protection Agency may require methods for
disposing of drilling fluids and cuttings other than discharge into the marine environment. If discharge is
authorized, you may be required by Environmental Protection Agency to monitor the fate and effects of the
discharge on the marine environment.

The MMS lease sale Environmental Impact Statement provides a thorough description and analysis of
water quality and biological resources in the area. MMS will work with the Environmental Protection
Agency to examine the technically and economically feasible methods for disposal of drilling fluids and
cuttings and their environmental effects during postlease activities.

By agreement between the Department of the Interior and the Environmental Protection Agency, the MMS
may conduct National Pollutant Discharge Elimination System permit compliance inspections of postlease
operations authorized under the Outer Continental Shelf Lands Act. Also, in accordance with 30 CFR
250.300 (b)(1), the MMS may restrict the rate of drilling fluid discharge or prescribe alternative discharge
methods. The MMS may also restrict the use of components which could cause unreasonable degradation
to the marine environment.

ILF.3. Other Information to Lessee Clauses Developed for
Consideration in this EIS

The MMS decided it would be useful information to the public and future lessees to add the following
optional ITL clause, No. 7 - Information on Air Quality Regulations and Standards. The ITL informs the
lessee of the regulations in effect for the Cook Inlet area regarding the prevention of significant
deterioration for air quality.

I.LF.3.a. ITL No. 7 - Information on Air-Quality Regulations and Standards

Under the provisions of the Clean Air Act Amendments of 1990, the Environmental Protection Agency has
jurisdiction for air quality over the Cook Inlet OCS program area. Lease operators must comply with the
EPA’s requirements for OCS sources, including the provisions of Title I, Part C, of the Clean Air Act
(Prevention of Significant Deterioration of Air Quality). Section 328 of the Act states that for a source
located within 25 miles of the seaward boundary of a State, requirements would be the same as those that
would apply if the source were located in the corresponding onshore area.

Federal regulations define air-quality standards in terms of maximum allowable concentrations of specific
pollutants for various averaging periods. The standards include Prevention of Significant Deterioration
(PSD) provisions for nitrogen dioxide, sulfur dioxide, and particulate matter less than 10 microns in
diameter. The provisions limit deterioration of existing air quality that is better than that otherwise allowed
by the standards (an attainment area). Maximum allowable increases in concentrations above a baseline
level are specified for each PSD pollutant. PSD areas are ranked in three classes (I, II, and III). Class I, the
most restrictive, which applies to certain national parks, monuments, and wilderness areas, allows the least
degradation and restricts degradation of visibility.

Lessees are advised that a portion of the Alaska Maritime National Wildlife Refuge, the Tuxedni National
Wilderness Area (designated by Public Law 91-504 which is composed of Chisik and Duck Islands), is the
only Class I area adjacent to the Cook Inlet OCS program area.

Operators seeking an air quality permit for activities projected to result in emissions greater than 250
tons/year, need to submit a PSD analysis to EPA Region X. If the proposed activities are located within
100 kilometers of the Tuxedni PSD Class I area, the permit application is subject to review by the Fish and
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Wildlife Service, which in consultation with the EPA, will determine if the proposed project will have an
adverse impact on air quality related values, including visibility, in the area (see 40 CFR 51.166 (p) or 40
CFR 52.21 (p)). The operator should consult EPA Region X for guidance regarding the type of information
that they require to be included in the permit application.

I.G. DESCRIPTION OF THE AGENCY-PREFERRED
ALTERNATIVE

The NEPA Council on Environmental Quality regulations require that an agency-preferred alternative be
identified in the final EIS. The MMS has reviewed the analysis of the alternatives in the EIS, comments
received on the draft EIS, and other pertinent information and developed the MMS agency-preferred
alternative. The MMS agency-preferred alternative is the combination of Alternative III - the Lower Kenai
Deferral and Alternative IV - the Barren Islands Deferral, including all the following stipulations and
Information to Lessee clauses:

Stipulation No. 1 — Protection of Fisheries

Stipulation No. 2 — Protection of Biological Resources
Stipulation No. 3 — Orientation Program

Stipulation No. 4 — Transportation of Hydrocarbons

ITL No. 1 — Bird and Marine Mammal Protection

ITL No. 2 — Information on Endangered and Threatened Species

ITL No. 3 — Sensitive Areas to be Considered in the Oil Spill Response Plans
ITL No. 4 — Information on Coastal Zone Management

ITL No. 5 — Oil-Spill-Response Preparedness

ITL No. 6 — Drilling Fluids and Cuttings Discharge during Post-Lease Activities
ITL No. 7 — Information on Air Quality Regulations and Standards

Using the hypothetical scenario outlined in Section I1.B and Appendix B, Section IV.B.1 analyzes the
effects on 19 different resource categories by alternative and by sale. Section IV.B.3 analyzes the effects
when the Kenai Peninsula Deferral is considered, and Section IV.B.4 analyzes the effects when the Barren
Islands Deferral is considered. Sections IV.C through IV.E are general topics common to all resources.
Section IV.F analyzes the effects of a low-probability, very large oil spill. Section V discusses the
cumulative effects, as defined by NEPA, on the same 19 resources. Section II.F describes the mitigating
measures that are incorporated as part of this agency-preferred alternative (standard stipulations and their
effectiveness), standard ITL clauses, and the optional ITL clause. (These stipulations and ITL’s are
included in all alternatives, including the agency-preferred alternative.) We do not provide a separate
evaluation of the potential effects of the agency-preferred alternative, which is a combination of Alternative
[T and IV, because it would repeat the entire analysis done for Alternative III (Sections IV.B.3) and
Alternative IV (Sections IV.B.4).

We have added the agency-preferred alternative information to Table I.A-1. For the agency-preferred
alternative, Figure I.A-2 shows the area that would be offered for leasing and the area that would be
deferred from Sale 191. Table I1.B-3 summarizes the effects of the agency-preferred alternative from
routine operations and an unlikely large oil spill and highlights the differences between the effects of the
agency-preferred alternative compared to Alternative 1.

Table I1.B-3 indicates that for most resources, the effects of the agency-preferred alternative are essentially
the same as the effects of Alternative I. However, because the agency-preferred alternative defers a portion
of the area from Sale 191, it substantially reduces effects to endangered and threatened species, marine and
coastal birds, recreation and visual resources, and archaeological resources while reducing effects to the
other resources that are proximate to the Lower Kenai Peninsula and the Barren Islands, compared to
Alternative I.

The agency-preferred alternative reduces potential effects caused by routine operations. By reducing noise
and disturbance from routine operations in the area deferred from leasing, this alternative reduces potential
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effects to several threatened, endangered, or candidate marine mammal species, including the western
stock of Steller sea lions, humpback whales, beluga whales and, possibly but less likely, fin whales. This
reduction of noise and disturbance also decreases effects to marine and coastal birds. This alternative
eliminates the opportunity of potential archaeological sites in the area deferred by leasing. The alternative
eliminates significant visual effects by moving potential platform sites farther offshore from the public
viewing areas in the Lower Kenai Peninsula.

The agency-preferred alternative does not change the probability of an unlikely large oil spill occurring.
However, this alternative does reduce the potential effects of an oil spill to endangered and threatened
species by reducing the chance of exposure from extremely fresh oil. It also removes an area that has a
relatively high probability of an unlikely large oil spill impacting important habitat for the endangered
Western stock of the Steller sea lion and probable year-round habitat for the Southwest stock of Alaska sea
otters. Potential effects to marine and coastal birds are reduced because an unlikely oil spill would occur
farther offshore, providing additional time for the oil to weather and for cleanup vessels to reach the spill in
the ower Kenai Peninsula and Barren Islands.

We suggest interested readers review the summary Table I1.B-3 and the summary of the effectiveness of
stipulations in Section IL.LF.1. Additional information can be found in the full analyses of the effects by
resource in Sections IV.B.1, IV.B.3, IV.B.4, and V.C. This information is provided to meet the Council on
Environmental Quality regulations and should not be considered as a final decision or as approval of the
project. The MMS will develop its final Record of Decision for Sale 191 following the distribution of the
final EIS and the Proposed Notice of Sale. The final decision(s) for Sales 191 and 199 and supporting
rationale may be different than the agency-preferred alternative.

If the Secretary of the Interior decides to proceed with each of the sales (191 and 199) by not choosing
Alternative II — No Lease Sale, the Secretary may choose one, all, some combination, or part of the deferral
options that comprise the final Notice for Sale 191. The Secretary will have the full suite of options
available for Sale 199 when those decisions are made in 2006. The Secretary may choose the same options
selected for Sale 191 or different options.
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ll. DESCRIPTION OF THE AFFECTED
ENVIRONMENT

Section III — Affected Environment succinctly describes the relevant resources of the areas that would
affect or would be affected by the alternatives if they were implemented. This section describes the
baseline conditions against which the decisionmaker and the public can compare the effects of all action
alternatives.

lLA. PHYSICAL CHARACTERISTICS

The following resource categories describe the physical environment:
e  Quaternary Geology

e Climate and Meteorology

e  Oceanography

e Water Quality

e Air Quality
LA Quaternary Geology
lll.LA.1.a. Regional Geology

Lower Cook Inlet is a tidal embayment of the North Pacific Ocean that projects north-northeast for more
than 240 kilometers into the Southcentral Alaska coast. Lower Cook Inlet narrows to the north from a
maximum width of 140 kilometers near Kamishak and Kachemak Bays to 50 kilometers near Kalgin
Island. The inlet lies between the Chugach and Kenai Mountains on the southeast, the Talkeetna
Mountains on the northeast, and the Alaska-Aleutian Range on the northwest. Lower Cook Inlet is
connected to the southwest with Shelikof Strait, which extends for another 270 kilometers to a juncture
with the North Pacific Ocean. In the southeast, the inlet opens to the Gulf of Alaska through the Stevenson
and Kennedy Entrances flanking the Barren Islands. For more information on the regional geology
including volcanism and seismicity see USDOI, MMS, Alaska OCS Region, 1995:Figure I11.A-1.

Lower Cook Inlet and Shelikof Strait are structural geologic basins formed by plate-subduction tectonics
(Plafker, Moore, and Winkler, 1994; Hampton, 1982a,b; Bruhn, Parry, and Bunds, 2000). These structural
lows and the mountains surrounding them have been sculpted into their present morphology primarily by
the direct or indirect action of glaciers (Miller and Dobrovolny, 1959; Karlstrom, 1964). The processes
responsible in the past for shaping the geomorphology of this region are active today: earthquakes,
faulting, volcanism, ice fields, alpine glaciation, tsunamis, and high-velocity tidal currents. Several
historically active volcanoes line the northwestern side of Cook Inlet and Shelikof Strait (USDOI, MMS,
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Alaska OCS Region, 1995:Figure II1.A.1-1); north to south they include Mount Spurr (which erupted in
1953 and 1992); Mount Redoubt (which last erupted in 1989-1990); Mount Iliamna (which has had
numerous steam and ash eruptions); Mount Augustine (with historic eruptions in 1812, 1883, 1902, 1935,
1963-1964, 1976 and 1986); and Mount Katmai/Novarupta (which last erupted in 1912) (Waythomas and
Miller, 1999; Waythomas et al., 1997; Waythomas and Waitt, 1998; Feirstein and Hildreth, 2000). The
mountains and lowlands surrounding Cook Inlet and Shelikof Strait exhibit the full range of glacial features
including ice fields; active alpine glaciers; arétes; horns; hanging valleys; U-shaped valleys; drumlins;
erratic boulders; outwash plains; deltas; eskers; glacial lakes; and ground, terminal, medial, and lateral
moraines.

The offshore geology of Cook Inlet and Shelikof Strait also displays evidence of past sea-level fluctuations,
volcanic activity, faulting, and glaciations. High-resolution seismic data from lower Cook Inlet reveal
seafloor and subsurface features originating from glaciers and modified by high tidal currents and Holocene
marine deposition (Whitney et al., 1979; Whitney, Noonan, and Thurston, 1981; Thurston, 1985; Thurston
and Choromanski, 1995). The seafloor features include sand waves, megaripples, sand ribbons, lag gravel,
ice-rafted boulders with associated comet marks, and volcanic debris flows. The subsurface features
include terminal, lateral, and ground moraines; lacustrine, glaciofluvial, and glaciomarine deposits;
drainage channels; tunnel valleys; eskers; outwash fans; and sand waves. High-resolution geophysical data
from Shelikof Strait reveal extensive deposits of Pleistocene glaciomarine and Holocene marine deposits.
The Shelikof Strait seafloor generally is featureless with the exception of a few tectonic structures, such as
fault scarps and possible remnant volcanic features (Hoose and Whitney, 1980).

l.A.1.a(1) Late Pleistocene and Holocene Chronology

Five major Pleistocene glaciations have been recorded in the region (Karlstrom, 1964). These glaciations
and the age of their maximum advances are the Mount Susitna (200,000-230,000 Before Present [B.P.]),
the Caribou Hills (155,000-190,000 B.P.), the Eklutna (90,000-110,000 B.P.), the Knik (50,000-65,000
B.P.), and the Naptowne (5,500-20,000 B.P.) (Reger, Combellick, and Brigham-Grette, 1995). There also
is abundant evidence of the “Little Ice Age” advance in the Holocene, which has been termed the Alaskan
glaciation by Karlstrom (1964). The late Pleistocene and Holocene events are the focus of this summary,
because prehistoric cultural occupation occurred during this time interval.

The Holocene and late Pleistocene glacial chronology of the Cook Inlet region is depicted in USDOI,
MMS, Alaska OCS Region (1995:Table F-1).

lll.A.1.a(2) Extent of Glaciations

During the first three glaciations (Mount Susitna, Caribou Hills, and Eklutna), ice completely filled the
Cook Inlet trough to elevations of 650-1,300 meters, extending from the Talkeetna Mountains in the north
through Cook Inlet and Shelikof Strait out to the edge of the continental shelf. Evidence for this
distribution is the presence of ice-erosional landforms and the stratigraphic position and relative elevations
of moraines in surrounding mountains and lowlands of the Cook Inlet region (Karlstrom, 1964). In
addition, evidence from seismic surveys in lower Cook Inlet and Shelikof Strait, such as glacial erosion and
moraine deposits, attests to the presence of glaciers in the offshore areas during lower sea level stillstands.
On the Kodiak shelf, ubiquitous ground moraine deposits and glacially eroded bedrock are evidence that
ice covered the continental shelf during these early glacial advances (Thrasher, 1979). During the last two
glaciations (Knik and Naptowne), ice coalesced across the lower Cook Inlet trough and filled Shelikof
Strait out to the continental shelf (USDOIL, MMS, Alaska OCS Region, 1995:Figure F-2; Karlstrom, 1964;
Whitney et al., 1979).

lll.A.1.a(3) Late Wisconsin Sea-Level Stillstands

Past sea-level stands have been calculated for the Cook Inlet region from lowland-coastal bog and tidal bog
stratigraphy, which record past water-table levels, and radiocarbon dating of organic material (Karlstrom,
1964; Reger, Combellick, and Brigham-Grette, 1995).

Sea-level stillstands have been deduced from analysis of bathymetry (Dixon, Sharma, and Stoker, 1979;
Dixon, Stoker, and Sharma, 1986). Relative depths of seafloor features, such as benches, sills, and closed
depressions, are related to sea-level stillstands. Using this method, stillstands have been postulated for six
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isobath lines at -125 meters, -82 meters, -66 meters, -55 meters, -38 meters, and -28 meters. Stillstands are
thought to be associated with periods of maximum glaciation when relatively lower sea levels prevailed.
The six isobaths, therefore, were correlated to regional and worldwide glacial maximums (Dixon, Sharma,
and Stoker, 1979; Dixon, Stoker, and Sharma, 1986) and assigned the following ages: -125 meters from
between 21,500 and 18,000 B.P.; -82 meters from between 15,000 and 14,800 B.P.; -66 meters at about
13,750 B.P.; -55 meters at about 12,700 B.P.; -38 meters from between 9770 and 9330 B.P.; and -28 meters
at about 8700 B.P.

In lower Cook Inlet, a prominent notch is identified on seismic profiles along the western limb of the
bathymetric ramp between Kamishak and Kachemak bays (Thurston and Choromanski, 1995). The notch
lies at a depth of -65 meters (USDOI, MMS, Alaska OCS Region, 1995:Figures F-7 and F-10) and may
correspond to the -65-meter stillstand of Dixon, Sharma, and Stoker (1979) and Dixon, Stoker, and Sharma
(1986). Outwash fans from glacial streams that reached their erosional base level also formed in the area of
the ramp and are evident in water depths of about -65 to -80 meters (USDOI, MMS, Alaska OCS Region,
1995:Figures F-4 and F-10).

lll.LA.1.b. Offshore Geology

II.A.1.b(1) Bathymetry

In Federal waters, bathymetric relief ranges from less than 10 meters near Kalgin Island in the north to
greater than -240 meters along the southeastern side of northern Shelikof Strait (Map 1, Figure I11.C-25).
Lower Cook Inlet generally is configured as a two-tier plateau, with the shallower (less than -90 meters)
northern part separated from the deeper (greater than 90 meters) southern part by an arcuate, open-to-the-
south “ramp” feature (Bouma et al., 1977; Whitney et al., 1979). The northern tier is dissected by a 45-
meter deep central sea valley, which bifurcates in the north around Kalgin Island, and by the “Kachemak”
channel, which forms the axis of Kachemak Bay. The northern plateau area also is covered with seafloor
bedforms (Whitney et al., 1979; Thurston and Choromanski, 1995), including sand waves with amplitudes
approaching 15 meters (USDOI, MMS, Alaska OCS Region, 1995:Figure F-3).

The southern tier is characterized by shallower slopes and deep, closed basins (USDOI, MMS, Alaska OCS
Region, 1995:Figure F-4) separated by narrow ridges, such as the ridge defined by the -125-meter isobath
that connects the Barren Islands to the Kenai Peninsula and Shuyak Island (USDOI, MMS, Alaska OCS
Region, 1995:Figure F-5). At water depths shallower than this ridge, Cook Inlet is connected to Prince
William Sound waters to the southeast via the Kennedy and Stevenson entrances. Cook Inlet is open to the
southwest and continues as Shelikof Strait. The seafloor of the northwestern side of Shelikof Strait exhibits
relatively steep slopes descending from the mountain front with water depths of around -100 meters.

.LA.1.b(2) Geomorphology

A study of bathymetry and subsurface deposits (Thurston, 1985; Thurston and Choromanski, 1995) resulted
in the classification of lower Cook Inlet morphology into four provinces (Map 1, Figure I11.C-25):
I. 0 to -60 meters, constructional morphology, glacial deposition and subordinate erosion
II.  -60 to -120 meters, constructional morphology, glacial and marine deposition with subordinate
hydraulic erosion
III. -120 to -190 meters, erosional morphology, gently sloping seafloor formed by glacial erosion
and subordinate glaciomarine deposition
IV. deeper than -190 meters, erosional morphology, closed basins formed by glacial erosion and
subordinate glaciomarine deposition

Geomorphological Provinces I and II correspond to the area of the northern bathymetric tier and the ramp.
Geomorphological Provinces Il and IV correspond to the southern bathymetric tier and Shelikof Strait.
Bathymetric characteristics of the northern part of lower Cook Inlet are manifestations of thick deposits of
glacial, glaciofluvial, and glaciomarine strata. The ramp feature is the bathymetric manifestation of
merging terminal moraines and other morainal lobes deposited by ice from Kachemak and Kamishak bays
and larger glaciers moving southwest down the inlet. The bathymetric profile of the southern plateau and
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Shelikof Strait is due to deep scour by glaciers and thin Pleistocene and Holocene marine and glaciomarine
sediment cover.

I.LA.1.b(3) Quaternary Deposits

The Quaternary unconformity is present throughout the sale area (Thurston, 1985). The surface was eroded
into underlying rock by ice flowing out of Cook Inlet and Shelikof Strait. It is characterized by truncated
tilted Tertiary strata overlain in the north by unstratified or poorly stratified moraine or till deposits in the
north and by stratified glaciofluvial, glaciomarine, and marine sediments in the south. The relative depth of
the unconformity surface is a direct measure of the intensity of ice erosion and, by inference, ice depth.

The greatest relief exhibited by the unconformity surface in lower Cook Inlet occurs north of Cape
Douglas, where it lies at -250 meters, and southwest of the Barren Islands, where it lies at depths of -300
meters. These areas of deep ice scour correspond to the route of thick ice tongues that flowed into lower
Cook Inlet and Shelikof Strait from the Alaska-Aleutian Range and from what appears to have been a
spreading center on the site of the Barren Islands. An isopach map of Quaternary sediment shows that the
area of thickest Quaternary deposits also occurs where the unconformity surface is at its deepest level
(Thurston, 1985).

Quaternary deposits consist of ground moraine and drift deposits; lateral and terminal moraines; outwash
sediments; and glaciofluvial, glaciomarine, lacustrine, and marine sediments. Seafloor sediments have
been sampled and their distribution mapped (Bouma et al., 1977). Generally, the northern area is mantled
by coarse sand and gravel; the mid-inlet is covered by medium- to fine-grained sand that is sculptured into
bedforms; and the southern inlet and Shelikof Strait are covered by fine-grained sand, silt, and clay.

Sediment sources are spatially determined within the Cook Inlet trough, as indicated by microtexture
analyses of bottom sediments (Hampton et al., 1978). These studies indicate that quartz grains in the
northern part of lower Cook Inlet showed characteristics of unaltered glacial affiliation. Bottom quartz
grains in the central sand-wave area show characteristics of glacial deposits altered by hydraulic reworking.
Seafloor sediments in the west and south show chemical overgrowth over a glacial texture, which is
indicative of high-residency time in a low-energy environment. Clay mineralogy studies (Hein, Bouma,
and Hampton, 1977) indicate that suspended sediment sampled from the eastern side of the inlet was
derived from the Copper River, which flows into Prince William Sound to the east. These sediments are
carried by the counterclockwise Alaska gyre into the inlet via the Kennedy and Stevenson Entrances, where
they travel up the east side of lower Cook Inlet. Suspended sediments sampled on the western side of the
inlet have Susitna and Matanuska River mineralogical characteristics.

ll.LA.1.b(4) Seafloor Features

The seafloor of lower Cook Inlet is characterized by a wide variety of bedforms and other geomorphic
features (USDOI, MMS, Alaska OCS Region, 1995:Figure F-6). The seafloor of Shelikof Strait generally
is featureless with the exception of some tectonic relief (Hoose and Whitney, 1980).

lll.A.1.b(4)(a) Lag Gravel

Areas of the northern lower Cook Inlet near Kalgin Island are covered with lag gravel. These sediments
were deposited by glaciers and subsequently winnowed of their fine- and medium-sized particles.
Microtexture analysis of sediment grains indicates that these deposits display textures associated with
unaltered glacial sediment (Hampton et al., 1978).

Hll.LA.1.b(4)(b) Sand Ribbons

Sand ribbons are found in the northern and central lower Cook Inlet in areas flanking the sand-wave field
and the central and Kachemak channels. These bedforms consist of strips of sand oriented generally north-
south, parallel to the prevailing tidal currents. The strips of sand are separated by lag gravel and support
sand ripples, which are oriented transverse to the current direction. Sand ribbons are believed to form in
bottom areas where currents are moderately higher than the minimum to entrain sand grains and where
there is a limited supply of sand.

111-4



OCS EIS/EA MMS 2003-055 November 2003

lll.LA.1.b(4)(c) Sand Waves

The lower Cook Inlet sand-wave field covers approximately 850 square kilometers of the seafloor
(Whitney et al., 1979). These bedforms reach amplitudes of 15 meters and wavelengths of 600 meters.
Sand waves occur in water depths ranging from less than -40 meters to more than -120 meters. A study of
the sand-wave dynamics using comparative sidescan-sonar images and seismic profiles after a 4- and 5-
year period showed no evidence that these large bedforms migrate (Whitney et al., 1979; Whitney, Noonan,
and Thurston, 1981). Sand grains are known to move in response to the tidally induced bottom currents
(Bouma et al., 1979), which can reach 1 knot in the central inlet area, and microtexture analysis, which
indicates reworking of these sediments; however, bedform-migration studies and the absence south of the
ramp of microtextures of the sand-wave-field type indicate that there is no net movement of bedforms or
sediments. Sand waves in deepwater, where currents may not be strong enough to form such features, and
the presence of buried sand waves near the apex of the ramp suggest the possibility that the sand-wave field
is at least partially relict.

lll.A.1.b(4)(d) Comet Marks

Comet marks are formed by the creation of an erosional tail of lag gravel behind an obstruction on the
seafloor (Thurston, 1985). These features are interpreted as having at their head an ice-rafted boulder that
lies in a shallow depression and has a tail of coarse material pointing away, downcurrent. The circulation
pattern in lower Cook Inlet indicated by these features is counterclockwise in the southern deeper part and
generally south along the west side of the inlet (USDOI, MMS, Alaska OCS Region, 1995:Figure F-5).

I.A.1.b(5) Subsurface Features

Hll.A.1.b(5)(a) Moraines

Northern Inlet: Kalgin Island, just north of the planning area boundary, is a terminal moraine from an ice
lobe that flowed east from the Alaska Range into Redoubt Bay. The Quaternary unconformity in the
northern lower Cook Inlet is covered by unstratified, hummocky, mounded, and heavily dissected strata
that are most likely ground moraine and till deposits. There are several stratigraphic intervals represented
in these types of deposits.

Central Inlet: The geomorphological structure called the ramp (Bouma et al., 1978a) has an inverted V-
shape (in map view) and exhibits bathymetric relief of more than -60 meters. The ramp is formed by the
joining of two moraines: the Kamishak Bay moraine forms the western limb, and the Kachemak Bay
moraine forms the eastern limb (Thurston, 1985). In cross-section, the moraines have a dome shape
(USDOI, MMS, Alaska OCS Region, 1995:Figure F-6). The position of these moraines indicates the
maximum advance of ice into the midpart of the inlet during the Knik and Naptowne maximums. The
Kamishak Bay moraines appear to have been deposited by ice flowing northeast out of the Cape Douglas
area and/or from the west into Kamishak Bay. This moraine complex is composed of an inner and an outer
spatulate-shaped belt (USDOI, MMS, Alaska OCS Region, 1995:Figure F-7). The outer belt represents the
terminal phase of ice advance and the inner belt may be a recessional phase of the same advance, or a later,
less-intense advance. The Kachemak Bay moraine generally is not as well preserved as those in the west.
It forms an arcuate mound with a domal cross-section for most of its discernible length.

Southern Inlet: In water deeper than -100 meters, moraines are found around the western side of the
Barren Islands (USDOI, MMS, Alaska OCS Region, 1995:Figure F-7). These moraines are well preserved
and exhibit domal cross-sections.

1ll.A.1.b(5)(b) Channels

A network of buried channels is present in the central part of lower Cook Inlet. Buried channels are absent
south of the ramp. These channels are discontinuous and branching, and they dissect different stratigraphic
levels. Buried channels fit into one of three categories:
1. Glacial channels or valleys (USDOI, MMS, Alaska OCS Region, 1995:Figure F-8) exhibit a U-
shaped profile and are generally wider and more continuous than hydraulic channels. They are the
predominate type of channel observed in the northernmost area.
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2. Tunnel valleys were subice glacial-drainage channels. These channels generally are characterized
by the presence of eskers, ice-contact stream deposits, which form sinuous mounds of unstratified
sediments in the central channel (USDOI, MMS, Alaska OCS Region, 1995:Figure F-9).

3. Glacial outwash stream channels, which formed in front of the glacier and carried meltwater to
the Pacific Ocean, are characterized by cut-and-fill structures, short and discontinuous courses,
and multiple or overlapping channels. Because of their relative position at the apex of the ramp,
these channels may be, in part, due to streams formed when the ice damming lower Cook Inlet
was breached and water from the large pro-glacial lake broke out and flowed to the sea.

1ll.A.1.b(5)(c) Outwash Fans

At the apex of the ramp where the Kamishak and Kachemak moraines meet, there are distinct delta-type
outwash fans (USDOI, MMS, Alaska OCS Region, 1995:Figures F-4 and F-10). These fans are interpreted
to have formed as the result of glacial outwash streams dumping their sediment bedload at the
paleoshoreline. The present depth of these fans indicates that they were formed at the shoreline during a
sea-level lowstand or stillstand of from 65 to -80 meters. This depth range is in general agreement with
stillstand depths of -66 meters and -82 meters proposed by Dixon, Sharma, and Stoker (1979) and Dixon,
Stoker, and Sharma (1986).

Hll.LA.1.b(5)(d) Sand Waves

Large sand waves in the area of the apex of the ramp are buried beneath outwash and glaciomarine deposits
(USDOI, MMS, Alaska OCS Region, 1995:Figure F-11).

Hll.LA.1.b(5)(e) Lacustrine Sediments

Covering the inner belt and deposited against the inner wall of the outer belt of the Kamishak Bay moraine,
seismically transparent strata of uniform thickness mimic underlying topography (USDOI, MMS, Alaska
OCS Region, 1995:Figure F-6). The uniform thickness of these deposits, even over terrain relief, indicates
a low-energy depositional environment, and the seismic “transparency” indicates that the deposits are
texturally homogenous. These are characteristics of lacustrine deposits. The proximity to Augustine Island
may mean that these deposits are ash laid down in a low-energy depositional environment. These probably
represent lacustrine deposits laid down in a lake formed by damming of meltwater runoff by the outer
morainal belt.

Summary: During the Naptowne Glaciation, sea-level stillstands occurred at approximately 18,000-
21,500 B.P. (-125 meters), 14,800-15,000 B.P. (-82 meters), 13,700 B.P. (-66 meters), 12,700 B.P. (-55
meters), 9,770-9,330 B.P. (-38 meters), and 8,700 B.P. (-28 meters). The southeast-facing slope of the
outer Kamishak Bay moraine on the west side of Cook Inlet has been notched by water at a still stand of -
65 meters, placing the age of the outer moraine feature at pre-Skilak Advance (older than 12,500 B.P.).
Outwash fans, which are younger than the south-facing outer Kamishak Bay moraines, also occur at -65 to
-80 meters, corresponding to ages of 12,700-15,000 B.P. The inner moraine complex stands at a higher
relative elevation than the outer moraine and is undoubtedly younger.

Effects of isostatic rebound and vertical tectonic movements have not been well documented in the Cook
Inlet region. According to Dixon, Stoker, and Sharma (1986), there was some tectonic uplift associated
with beach deposits on the western side of the inlet. The apparent rise of Augustine Island volcano in the
last 10,000 years may have affected the relative elevation of the western side of the inlet. The Alaska
earthquake of 1964 resulted in up to 0.6 meters of tectonic subsidence of the Cook Inlet and Shelikof Strait
region. Geomorphological evidence suggests that the area of the Kenai Mountains may have subsided
substantially since the Wisconsin maximum glaciation (Mobley et al., 1990).

Ice scour and moraine deposits of various types and ages on the shelf and the absence of moraine deposits
in the Shelikof Strait attest to the fact that ice completely filled Shelikof Strait and spilled out to the
continental shelf during the Moosehorn and Killey advances.

Ice-rafted boulders forming comet marks in the deepwater of lower Cook Inlet indicate that the last ice
retreating from the trough formed tidewater glaciers.
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Sand waves in the central inlet may have formed at lower sea-level stands (-65 meters) and been stranded
in deeper water by a rapid rise in sea level after the last major ice advance. This is suggested by the buried
sand waves and by studies, which could not substantiate significant migration of specific mega-bedforms
(Whitney et al., 1979; Whitney, Noonan, and Thurston, 1981).

ll.A.2. Climate and Meteorology

In the lower Cook Inlet region, the climate is transitional from a maritime to a continental climate.
Generally, lower Cook Inlet is a maritime climate, wetter and warmer than the upper Cook Inlet region,
which exhibits some continental climatic features—that is, the upper Cook Inlet region is drier and cooler
than the lower.

Overland and Heister (1980) define six Gulf of Alaska weather types that influence lower Cook Inlet. The
Aleutian low-pressure center occurs most often. The Aleutian Low, a semipermanent low-pressure system
over the Pacific Ocean, has a strong effect on the climate in the area. As this low pressure area moves and
changes in intensity, it brings storms with wind, rain, and snow (Wilson and Overland, 1986). The other
weather types are the low-pressure center over central Alaska; the stagnating low off of Queen Charlotte
Islands; and the Pacific Anticyclone, also known as the East Pacific High (Overland and Hiester, 1980).
Generally, winter is characterized by an inland high-pressure cell with frequent storm progressions from the
west along the Aleutian chain. During summer, a low-pressure cell is over the inland area, with fewer
storms. Spring and fall are characterized by a transition between these generalized patterns (Macklin,
1979).

For More Information on Climate and Meteorology: The EIS’s for MMS sales from the lower Cook
Inlet-Shelikof Strait (Lease Sale 60) and the Gulf of Alaska/Cook Inlet (Lease Sale 88) and the Cook Inlet
Lease Sale 149 Final EIS discuss the regional meteorology of the lower Cook Inlet (USDOI, Bureau of
Land Management [BLM], Alaska OCS Office, 1981; USDOI, MMS, Alaska OCS Region, 1984, 1995).

lllLA.2.a. Air Temperature

Monthly average air temperatures for the Cook Inlet multiple-sale area rise above freezing from mid-April
to the end of October. Even during these months, air temperature on any day may vary from near 0-20
°Celsius. July typically is the warmest, with an average air temperature onshore of about 12-19 °Celsius
and offshore of 11-13 °Celsius. December through February usually are the coldest months. Figures III.A-
1, IT.A-2, III.A-3, and III.A-4 show the seasonal variation of the mean monthly air-temperature maximums
and minimums, over the period of record for Anchorage, Kenai, Homer, and Kodiak, Alaska. Air
temperatures generally remain below freezing for 4 months of the year. Superstructure icing can occur
throughout the lower Cook Inlet region.

lIlLA.2.b. Precipitation

Precipitation decreases from south to north along the inlet. Kodiak is the wettest, and Anchorage is drier.
Homer, Kenai, and Anchorage all have substantially less precipitation than Kodiak due to the sheltering or
“rain shadow” effect of the Kenai Mountains. Homer averages about 65 centimeters of precipitation
annually, and Anchorage averages about 40 centimeters. The wettest months are September and October,
with the relatively dry conditions in April through July. In the northern inlet, precipitation usually falls as
snow from October to April and as rain the rest of the months. Farther south in the inlet, a greater
percentage of the precipitation falls as rain. Figures III.A-1, II1.A-2, II1.A-3, and III.A-4 show the seasonal
variation of the mean multiyear average of precipitation and snowfall over the period of record for
Anchorage, Kenai, Kodiak, and Homer.
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lllLA.2.c. Winds

The atmospheric forcing is influenced by storm systems. These storms have lives of a few days, but their
frequency and intensity vary of time scales of weeks to decades (Stabeno et al., In press). Lower Cook
Inlet and Shelikof Strait winds respond to the large-scale weather patterns but with important modifications
caused by the topography of the surrounding mountains (Macklin, Lindsay, and Reynolds, 1980). The
rough terrain encircling the inlet on three sides often interacts with larger scale winds and pressure
gradients to produce highly variable wind regimes on scales of a few kilometers.

Cook Inlet and Shelikof Strait are framed by mountains on the east and west with only small breaks. On
the western side of Cook Inlet are the Alaska and Aleutian (Alaska Peninsula) ranges; on the eastern side
are the Talkeetna, Chugach, and Kenai mountains and the Kodiak and Afognak Islands lesser ranges. The
nearly continuous Alaska Peninsula mountains act as a barrier to winds broken only by Kamishak Gap, a
low-lying area between Iliamna Lake and Kamishak Bay. Kennedy and Stevenson entrances in lower
Cook Inlet are major breaks in the eastern mountains from the Kenai Peninsula to the Kodiak-Afognak
Islands Group. The inlet’s and strait’s mountainous borders not only block low-level airflow east and west
but also form airflow channels north and south.

There are two main types of winds: gap winds and drainage winds. Gap winds can be subdivided further
into mountain (orographic) channeling and mountain gap winds.

I.A.2.c(1) Gap Winds

A gap wind is a wind flowing from areas of high-pressure systems to areas of low-pressure systems along
the sea-level channel (Overland and Walter, 1981). Gap winds are observed over Cook Inlet (Macklin,
Lindsay, and Reynolds, 1980; Macklin, Overland, and Walker, 1984; Gray 1988; Macklin, 1988;
Lackmann and Overland, 1989; Macklin, Bond, and Walker, 1990).

lll.LA.2.c(1)(a) Mountain (Orographic) Channeling

The mountains surrounding lower Cook Inlet form two wind channels (Macklin, Bond, and Walker, 1990).
The north-south channel is formed by Cook Inlet, and the east-west channel is formed by Kamishak Gap,
Kamishak Bay, and Kennedy and Stevenson entrances. Low-level winds are constrained to these two
channels (Macklin, 1979; Macklin, Overland, and Walker, 1984; Macklin, Bond, and Walker, 1990).
Pressure-gradient-driven airflow in these channels may explain 84% of the measured Cook Inlet surface
airflow (Macklin, 1979).

Wind-direction series indicate four prevalent surface-wind directions, down the channel from south-
southeast during winter, up the channel north-northwest during summer, and cross-channel from the
northeast and the southwest (Macklin, 1979). Typical average monthly offshore wind speeds are 8 to 10
meters per second (15.6-19.5 knots) in winter and 5-10 meters per second (9.7-19.5 knots) in summer (Hsu,
1988; Brower et al., 1988).

lll.LA.2.c(1)(b) Mountain-Gap Winds

Mountain-gap winds blowing through the Alaska Peninsula mountains differ from sea-level channel-gap
winds because of the gravitational acceleration associated with the seaward-sloping terrain (Macklin, Bond,
and Walker, 1990). Alaska’s large-scale weather patterns produce mountain-gap winds blowing from the
western Alaska Peninsula to the eastern side through passes, valleys, and gaps. Mountain-gap winds occur
through Kamishak Gap throughout the year but are most prevalent in the winter, occurring several times a
month (Macklin, 1988; Macklin, Bond, and Walker, 1990). Mountain-gap winds can have velocities
greater than 51 meters per second (99.2 knots) over the Barren Islands (Macklin, 1988). Mountain-gap
winds create williwaws and waterspouts that can create hazardous conditions for mariners and aviators.

ll.A.2.¢(2) Drainage (Katabatic) Winds

The mountain- channeled winds are influenced by small-scale features such as drainage winds (cold air
mass moving downslope) and wake flow. Drainage winds occur along Cook Inlet’s mountainous
southeastern and western coasts draining from glaciated valleys (Macklin, 1979). Kachemak Bay exhibits
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drainage winds, because several Kenai Peninsula glaciers terminate at its eastern end (Reynolds, Macklin,
and Walter, 1979). In winter, cold continental air drains from the mountainous regions surrounding
northern Cook Inlet. Drainage-wind velocities can exceed 50 meters per second (97.2 knots) and extend
for tens of kilometers offshore (Reynolds, Macklin, and Hiester, 1981). Wind flow around Mount
Augustine has been characterized as wake flow with typical velocities from 3-8 meters per second (5.8-15.6
knots) (Macklin, Lindsay, Reynolds, 1980; Macklin, 1979).

Storm-surge development is unfavorable in most of lower Cook Inlet due to the rugged topography and
steeply sloping seafloor (Wise, Comiskey, and Becker, 1981). However, the open-water stretch from
Shelikof Strait to lower Cook Inlet can develop storm surges with west-southwest winds during the fall and
winter, when wind strength is sufficient.

lL.A.3. Oceanography

This section presents revised and updated information from the lower Cook Inlet Planning Area Oil and
Gas Lease Sale 149 final EIS (USDOI, MMS, Alaska OCS Region, 1995), hereby incorporated by
reference.

Lower Cook Inlet circulation is affected by its location within the Gulf of Alaska. The lower Cook Inlet
connects to the Gulf of Alaska through Kennedy and Stevenson entrances and Shelikof Strait. The
generalized regional circulation is shown in the inset in Figure III.A-5.

The easterly flowing North Pacific Current divides into the north-flowing Alaska Current and the south-
flowing California Current. In the eastern Gulf of Alaska, the Alaska Current forms an approximately 400-
kilometer-wide, offshore, counterclockwise flow, with surface velocities approximately 30 centimeters per
second. In the western Gulf of Alaska, where the current is named the Alaskan Stream, the width decreases
to less than 100 kilometers wide, and surface velocities increase, ranging up to 100 centimeters per second
(Reed and Schumacher, 1989a,b). The Alaskan Stream volume transport is 12-15 million cubic meters per
second and shows no significant seasonal variation (Reed, Muench, and Schumacher, 1980; Reed, 1984).

The lower portion of Cook Inlet is influenced by the Alaskan Stream and by a parallel current in the
western Gulf of Alaska called the Kenai Current or the Alaska Coastal Current. The Alaska Coastal
Current flows along the inner shelf in the western Gulf of Alaska and enters Cook Inlet and Shelikof Strait
(Schumacher and Reed, 1980; Royer, 1981a,b). It is a narrow (less than 30 kilometers), high-speed (20-
175 centimeters per second) flow that is driven by freshwater discharge and inner-shelf winds (Royer,
1981a,b, 1982; Reed and Schumacher, 1989a,b). Peak velocities of 175 centimeters per second occur in
September through October (Johnson, Royer, and Luick, 1988). The Alaska Coastal Current transport
volume ranges from 0.1-1.2 million cubic meters per second and varies seasonally in response to freshwater
runoff fluctuations, regional winds, and atmospheric pressure gradients (Luick, Royer, and Johnson, 1987;
Royer, 1981a,b, 1982; Reed, Schumacher, and Incze, 1987; Schumacher and Reed, 1980, 1986;
Schumacher, Stabeno, and Roach, 1989). Oxygen isotope measurements in late summer show that glacial
meltwater may provide much of the total freshwater runoff into the Alaska Coastal Current (Kipphut,
1990). The Alaska Coastal Current was the dominant transport process affecting oil leaving Prince
William Sound during the Exxon Valdez oil spill (Galt and Payton, 1990; Galt, Lehr, and Payton, 1991).
Oil moved approximately 10-13 kilometers per day with the Alaska Coastal Current, which is considered
slow, due to the low freshwater discharge in March and April 1989 (Galt, Lehr, and Payton, 1991).

l.A.3.a. Lower Cook Inlet

ll.A.3.a(1) Circulation

Cook Inlet is a complex Gulf of Alaska estuary. An estuary is defined as a semienclosed coastal body of
water having a free connection to the open sea and within which the seawater is measurably diluted with
freshwater deriving from land drainage (Cameron and Pritchard, 1963). Cook Inlet has marine connections
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with Shelikof Strait and the Gulf of Alaska, has terrestrial source waters including numerous large rivers,
and is characterized by estuarine-like circulation (Muench, Mofjeld, and Charnell, 1978).

The generalized lower Cook Inlet mean circulation is shown in Figure III.A-5. A southward flow along
western lower Cook Inlet is due to the Coriolis force acting on freshwater entering upper Cook Inlet from
rivers (Rosenberg et al., 1967; Gatto, 1976; Muench, Mofjeld, and Charnell, 1978). The three primary
rivers are the Susitna, Matanuska, and Knik Rivers with a combined peak discharge of about 90,000 cubic
meters per second that occurs in July through August (Sharma et al., 1974). Northern Cook Inlet salinity,
temperature, and suspended-sediment concentrations change significantly with the season and reflect
variations in the upper Cook Inlet freshwater input (Sharma et al., 1974).

The Alaska Coastal Current and deeper water enter Cook Inlet from the Gulf of Alaska through Kennedy
and Stevenson entrances, then flow northward along the eastern side of the inlet as well as westward along
the 100-meter isobath, turning south near Cape Douglas (Sharma et al., 1974; Burbank, 1977; Muench,
Mofjeld, and Charnell, 1978; Muench and Schumacher, 1980; Muench, Schumacher, and Pearson, 1981).
Westerly mean flow during winter is approximately 20 centimeters per second with south flow
approximately 5-10 centimeters per second (Muench and Schumacher, 1980). In summer, westerly flow is
slower, and southerly flow is faster (Muench and Schumacher, 1980). Surface circulation is controlled by
the seasonally varying freshwater outflow, with Alaska Coastal Current water traveling farther north during
periods of less freshwater input (Science Applications, Inc., 1979).

The relatively fresh turbid upper Cook Inlet outflow meets and mixes with incoming Alaska Coastal
Current water in the central inlet. This mixture flows along the western Cook Inlet and outflows to
Shelikof Strait (Muench and Schumacher, 1980). During fall and winter, when freshwater inputs to Cook
Inlet are lower, a clockwise gyre can develop around Kalgin Island, lengthening water retention time in the
upper inlet (Whitney, 2000; Russell, 2000).

The instantaneous current field is characterized by wind-driven currents and tidal currents that vary from
prominent (principal lunar component M2, amplitude of 80 centimeters per second) in the eastern lower
inlet to weaker (M2 amplitude of 40 centimeters per second) in the central and western inlet (Muench and
Schumacher, 1980; Isaji and Spaulding, 1987).

lll.A.3.a(2) Tides

In Cook Inlet, mixed tides are the main surface circulation driving force. Two unequal high and low tides
occur per tidal day (24 hours, 50 minutes), with the mean range increasing northward (Figure III.A-6).
Mean diurnal range is 5.8 meters (19.1 feet) on the east side of the inlet and 5.1 meters (16.6 feet) on the
west (Rosenberg et al., 1967; Science Applications, Inc., 1979; USDOC, National Oceanic and
Atmospheric Administration [NOAA], National Ocean Survey, 1992). Tidal currents reach 102-153
centimeters per second in the lower Cook Inlet entrance, and speeds greater than 335 centimeters per
second occur at the narrows (Mungall, 1973; Gatto, 1976).

ll.A.3.a(3) Upwelling/Fronts/Convergences

Detailed information on localized processes is lacking, but their occurrence in specific areas has been
described in the literature. Upwelling occurs along the outer Kenai Peninsula coast northwest of the
Chugach Islands. The upwelled water enters Kachemak Bay, promoting high productivity (Science
Applications, Inc., 1979). Fronts occur as Gulf of Alaska water encounters freshwater outflow from the
upper Inlet. These zones, termed “rips,” are convergence zones, locations of debris accumulation.
Although the number of recorded observations is small, downward velocities as high as 10 centimeters per
second have been measured, which are fast enough to temporarily and locally overcome the buoyancy of
surface debris or oil (Johnson, Okkonen, and Sweet, 2000). Convergence zones in rip locations have been
mapped from a combination of satellite imagery and conversations with local anglers (Haley et al., 2000;
Wilson and Tomlins, 2000; Burbank, 1977; Map 2).
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lll.A.3.a(4) Sealce

Pack ice, shorefast ice, stamukhi (i.e., layered “ice-cakes” formed by stacking of ice floes on shorefast ice
over multiple high tides), and estuarine/river ice are the four ice types in Cook Inlet. Sea ice is most
prevalent in the sale area during winter (LaBelle et al., 1983; Brower et al., 1988; Mulherin et al., 2001).

In Cook Inlet, the amount of sea ice varies annually. In general, sea ice forms in October to November,
increases from October to February from the West Foreland to Cape Douglas, and melts in March to April
(Figures III.A-7 through III.A-14). Sea-ice formation is controlled in upper Cook Inlet primarily by air
temperature and in lower Cook Inlet by the temperature and inflow rate of the Alaska Coastal Current
(Poole and Hufford, 1982).

lll.A.3.a(5) Temperature

Temperature varies from approximately 11 °Celsius at the entrance of lower Cook Inlet to approximately
10 °Celsius between the Forelands (Rosenberg et al., 1967; Sharma et al., 1974; Kinney, Groves, and
Button, 1970; Feely et al., 1979; Muench, Mofjeld, and Charnell, 1978). Western Cook Inlet water is
cooler in the spring and warmer in the fall than incoming oceanic water from the Gulf of Alaska (Feely et
al., 1980).

lll.LA.3.b. Shelikof Strait

Il.LA.3.b(1) Circulation

The flow in Shelikof Strait is complex and varies over small time and space scales (Reed and Schumacher,
1989a,b). The general circulation pattern is modified locally in response to meteorological conditions.
Shelikof Strait has an estuarine-like circulation with deep water from the south flowing north (Reed,
Schumacher, and Incze, 1987).

Mean surface circulation through Shelikof Strait generally is to the southwest along the Alaska Peninsula in
response to the outflow from Cook Inlet and the inflow of Alaska Coastal Current water from Kennedy
Entrance. The southwest flow merges with the Alaskan Stream approximately 200 kilometers southwest of
Kodiak (Muench and Schumacher, 1980). Long-term mean northward geostrophic transport is 0.6 million
cubic meters per second (Reed and Bograd, 1995). However, the mean flow is variable, with large changes
over a few months, weeks, and days. The mean flow variability correlates to freshwater discharge and
longshore winds (Schumacher, Stabeno, and Roach, 1989). Observed flow speeds generally are 20-70
centimeters per second in winter and 5-15 centimeters per second in summer (Schumacher, Stabeno, and
Roach, 1989).

Southern and central Shelikof Strait has depths greater than 200 meters and an estuarine-like circulation
(Reed, Schumacher, and Incze, 1987). Bottom temperature and salinity variations seem to result from an
intrusion of slope water that moves northward over the strait’s southern sill (Reed, Schumacher, and Incze,
1987; Reed and Schumacher, 1989a,b). Southern deepwater sources result from the southern water
vertically mixing (Reed, Schumacher, and Incze, 1987).

1I.LA.3.b(2) Tides

In Shelikof Strait, the tide floods from both ends of the strait; the ebb is out the southwest end. The mean
tidal range in Shelikof Strait is 2.1-3.7 meters (7-12 feet) (Figure II11.A-6).

1I.LA.3.b(3) Upwelling, Downwelling, Fronts, and Convergences

Strickland and Sibley (1984) showed that downwelling is clearly indicated in the Shelikof Strait area in
winter, with weak upwelling during the summer. A convergence band wraps around Cape Douglas and
extends down northern and western Shelikof Strait due to freshwater outflow from Cook Inlet (Galt, Lehr,
and Payton, 1991).

II-11



OCS EIS/EA MMS 2003-055 November 2003

l.LA.3.b(4) Sealce

Other than localized freezing in protected bays during particularly cold periods, sea-ice formation in
Shelikof Strait has not been observed.

I.A.3.b(5) Temperature

Surface temperatures reach a minimum in March and a maximum in August. There is no seasonal change
for subsurface temperatures (Reed and Schumacher, 1989a,b). In Shelikof Strait, the surface water along
the peninsula side is colder than water near Kodiak Island due to the discharge from lower Cook Inlet
(Kim, 1986). Waters in the central Shelikof Strait have similar temperatures to waters in Kennedy
Entrance (approximately 5 °Celsius in March) (Kim, 1986). Warmer water, greater than 5 °Celsius,
occupies deeper portions of the strait between Kodiak Island and the Alaska Peninsula (Kim, 1986).

l.A.4. Water Quality

This section presents revised and updated information from the lower Cook Inlet Planning Area Oil and
Gas Lease Sale 149 final EIS (USDOI, MMS, Alaska OCS Region, 1995), hereby incorporated by
reference.

The quality of the Cook Inlet aquatic environment is determined by water’s physical (described in Section
III.A.3 — Oceanography) and chemical characteristics. Naturally occurring and contaminant substances
enter Cook Inlet waters and are diluted and dispersed by the currents associated with the tides, estuarine
circulation, wind-driven waves and currents, and Coriolis force (Section II1.A.3). Based on standard salt
balance calculations, 90% of waterborne contaminants would be flushed from the inlet in 10 months
(Kinney, Button, and Schell, 1969, 1970). Because tidal turbulence is the major mixing factor in Cook
Inlet, rather than seasonally varying freshwater input, this flushing rate is relatively seasonally invariant.
However, some of the persistent contaminants may accumulate in (1) the food chain and exceed toxic
thresholds, particularly in predators near the top of the food chain, or (2) the seafloor sediments.

Units of concentration and mass used in this section have been converted from multiple, original metric or
English formats to a limited set of consistent units. Chemical concentrations are reported in fractional units
such as parts per million, avoiding both English and metric units. Mass is given in [metric] “tonnes.” For
reference, metric tonnes are about equal to English long tons, and both are 10% greater than English short
tons.

ll.A.4.a. Sources

The constituents of the waters mainly are composed of naturally occurring substances but also include
manmade substances—contaminants. The naturally occurring substances are derived from the
atmospheric, terrestrial, and other aquatic (fresh and marine) environments. The waterborne and airborne
substances entering Cook Inlet waters also may include contaminants.

lll.LA.4.a(1) Stream Discharges and Marine Water Input

The mean annual volume of freshwater discharged by streams flowing into Cook Inlet exceeds 70 billion
cubic meters (Table III.A-1); this volume probably is low because the discharge rates of a number of
streams, particularly along the western side of Cook Inlet, have not been measured. About 80% of this
discharge is supplied by the Knik, Matanuska, and Susitna rivers. In general, discharge rates are low in
November through March; begin to rise in April; peak in June, July, or August; and decline in September
and October. For the Knik, Matanuska, and Susitna rivers, the mean monthly discharge rates in November
through March range from about 2-9% of the peak discharge rates in June or July (Freethey and Scully,
1980).

II1-12



OCS EIS/EA MMS 2003-055 November 2003

As noted in Section III.A.3, marine water (a mixture of seawater, glacier meltwater, and freshwater runoff)
from the Alaska Coastal Current enters Cook Inlet through the Kennedy and Stevenson entrances. Long-
term mean northward geostrophic transport through Shelikof Strait is 0.6 million cubic meters per second
(Reed and Bograd, 1995). In response to the general counterclockwise circulation, only part of the water
from the Alaska Coastal Current would flow northward along the eastern side of lower Cook Inlet before
crossing the inlet and flowing southward into Shelikof Strait. In Kennedy Entrance, the southern part of
lower Cook Inlet, and the northern part of Shelikof Strait, the mean transport for March and October of
1985 was 0.14 million and 0.27 million cubic meters per second, respectively (Reed, Schumacher, and
Incze, 1987). As these volumes are near the low end of the average noted above and during the times of the
year when freshwater input to the marine environment is low, it is assumed they represent a possible
volume range of Alaska Coastal Current water that circulates in lower Cook Inlet. Rates of 0.14 million
and 0.27 million cubic meters per second would transport about 63-120 times the annual freshwater
discharge (2,223 cubic meters per second; see Table I1I.A-1) entering Cook Inlet.

lll.A.4.a(2) Suspended Particulate Matter

Many of the streams flowing into Cook Inlet are glacial fed and contain high concentrations of suspended
particulate matter (Table III.A-1). An estimated 99% of the annual suspended-particulate matter load is
carried by the streams during the period from May through October (Parks and Madison, 1985). About
80%-90% of the 70 million tonnes of sediment deposited in lower Cook Inlet and Shelikof Strait is derived
from suspended-particulate matter in river flows, primarily from the Knik, Matanuska, and Susitna rivers
(Feely and Massoth, 1982; Trefry, 2000; Boehm, 2001a).

lll.A.4.a(3) Contaminants

The principal sources of contaminants entering the marine environment include:
e discharges from municipal wastewater-treatment systems;
e discharges from industrial activities that do not enter municipal wastewater systems (petroleum
industry and seafood processing);
e runoff from urban, agricultural, and mining areas; and
e accidental spills or discharges of crude or refined petroleum and other substances.

Contaminants may be classified as chemical, physical, or biological (Krenkel, 1987), as described in the
following.

The chemical contaminants include organic and inorganic substances. The decomposition of organic
substances uses oxygen and, if enough organics are present, the concentration of oxygen could be reduced
to levels that would threaten or harm oxygen-using inhabitants of the water column. The measure of
oxygen-depleting substances is the biochemical oxygen demand. Some of the organic substances, such as
oil (crude or refined), can have a wide variety of sublethal and lethal effects on marine organisms; these
effects can impair subsistence, recreational, or commercial uses of the marine biological resources. The
discharge of soluble inorganic substances may change the pH or the concentration of trace metals in the
water, and these changes may be toxic to some marine plants and animals.

Physical contaminants include suspended solids, foam, and radioactive substances. Suspended solids may
inhibit photosynthesis, decrease benthic activity, and interfere with fish respiration. Foam results from
surface-active agents and may cause a reduction in the rate of oxygen-gas transfer from the atmosphere into
the water. Radioactivity may come from natural sources, fallout, or waste discharges and can be dissolved
in the water or incorporated into the biota.

Biological contamination may cause (1) waterborne diseases by adding viruses, protozoa, or bacteria to the
receiving waters or (2) excessive biological growth (i.e., eutrophication) by increasing the concentration of
nutrients, nitrogen, and/or phosphorus in the water; eutrophication also occurs naturally. The presence of
coliform bacteria in the water is considered an indication of fecal contamination.
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lll.A.4.a(3)(a) Natural or Nonpoint Sources of Contaminants

Many contaminants in Cook Inlet waters are derived from natural (or nonpoint) sources. Nonpoint sources

of water pollution also are multiple, diffuse sources of pollution (Environmental Protection Agency, 1990).

Primary nonpoint sources of pollution include runoff from urban areas and communities, farms, and mining
areas.

1Il.A.4.a(3)(a)1) Hydrocarbons

Natural sources of hydrocarbons in Cook Inlet include terrestrial and marine plants and animals, coal, forest
fire soot, oil seeps, and eroded (petroleum) source rock. Terrestrial bacteria and plants and marine bacteria,
phytoplankton, and zooplankton produce a variety of organic compounds that includes the lipids (oils), fats,
waxes, terpenes (Button, 1984; Button and Jiittner, 1989), and hydrocarbons. Most of the hydrocarbons
detected in the waters, suspended-particulate matter, seafloor sediments, and intertidal biota of Cook Inlet
in studies since oil development started in Cook Inlet are of recent biogenic origin (Shaw, 1981; Katz and
Cline, 1981; Kaplan et al., 1980; Venkatesan and Kaplan, 1982). Pyrogenic polycyclic aromatic
hydrocarbons (formed by incomplete burning) enter Cook Inlet through deposition of soot from combustion
of fuel and natural organic matter, particularly from forest fires (Kaplan et al., 1980; Venkatesan and
Kaplan, 1982; Boehm, 1998). Atmospheric transport can carry combustion polycyclic aromatic
hydrocarbons long distances before deposition; thus, their presence is expected with or without local
sources. Pyrogenic polycyclic aromatic hydrocarbons also enter the marine environment when creosote or
coal tar products are used to protect wood pilings and docks (Page et al., 1993).

II.A.4.a(3)(a)1)a) Rivers

The streams and rivers draining into Cook Inlet carry hydrocarbons. Part of these carbon compounds are
biogenic, and part comes from the erosion of sedimentary rocks that may contain hydrocarbon compounds,
from coal deposits found throughout the Cook Inlet region, and from peat (Shaw and Wiggs, 1980; Page et
al., 1995; Short et al., 1999, 2000; Boehm et al., 2000; Boehm 2001a; Lees et al., 2002; Mudge, 2002). In
all sedimentary rocks, about 3% of the organic matter is converted to hydrocarbons with 15 or more carbon
atoms and practically all shales and carbonate rocks contain liquid hydrocarbons that are comparable to
reservoir oils (Hunt, 1979). Coal contains substances derived from plant resins, waxes, and fats and oils
and includes aliphatic and aromatic compounds (Schobert, 1990). Peat from Cook Inlet and elsewhere
contains significant quantities of specific polycyclic aromatic hydrocarbons: naphthalenes and perylene
(Lees et al., 2002; Boehm, 2001b, Steinhauer and Boehm, 1992). It is not clear why naphthalenes
accumulate in peat, but perylene accumulates as a natural degradation product of organic matter
decomposition. The amount of carbon streams and rivers transport into Cook Inlet is estimated to be at
least 35,000 tonnes per year. This is a low-range estimate, because it is based on the amount of dissolved
carbon in the Susitna River (at Gold Creek) in June, July, and August of 1985 (Still et al., 1985); this
amount is assumed to be 4 parts per million.

I1.A.4.a(3)(a)1)b) Coal

Cook Inlet is part of the Cook Inlet-Susitna coal province that includes the Susitna and Matanuska Valleys,
the western side of the Kenai Peninsula, and Cook Inlet north of Augustine Island (State of Alaska, Dept. of
Natural Resources, 1990). Coal particles are transported to the Cook Inlet marine environment as the result
of local erosion, river transport, and possibly coastal marine transport from Gulf of Alaska sources (Lees et
al., 2002; Short and Heintz, 1998; Short et al., 1999). Coal hydrocarbons have been found in both Cook
Inlet sediments and biota (Shaw and Wiggs, 1980; Boehm, 2001a; Lees et al., 2002).

IIl.LA.4.a(3)(a)1)c) Seeps

Oil seeps also are a source of hydrocarbons to Cook Inlet. The Gulf of Alaska has high potential for oil
seepage, and Cook Inlet has medium potential for oil seepage (Becker and Manen, 1988). Seeps have been
identified upcurrent to Cook Inlet in the Katalla area, in the Cook Inlet watershed, and on the Alaska
Peninsula (Blasko, 1976; Becker and Manen, 1988; Page et al., 1995). Becker and Manen identified eight
seeps in the Cook Inlet and Shelikof Strait areas: Iniskin Peninsula (Oil Bay), Chinitna Bay, Tyonek and
the Mouth of the Little Susitna River, Anchorage near Knik Arm (no longer active), Puale Bay (Coal Bay,
Wide Bay, and Oil Creek), Shelikof Strait, Douglas River, and Bruin Bay.
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III.LA.4.a(3)(a)1)d) Source Rock

Eroded petroleum source rock also is a significant natural source hydrocarbon in the Gulf of Alaska
(Boehm et al., 2000). Some of the source rock hydrocarbons are carried as suspended sediments north into
and along the east side of Cook Inlet by the coastal current.

11.A.4.a(3)(a@)1)e) Vessels

For this analysis, oil pollution from commercial and recreational vessels is considered a nonpoint source of
pollution because of the dispersed character of the sources. Between 1965 and 1980, there were a reported
269 nonpetroleum-industry oil spills; the reported amount of oil spilled for 206 of the spills was 22,746
barrels—no volume was reported for 63 spills (State of Alaska, Oil and Gas Conservation Commission
[OGCC], 1981). (Nonpetroleum-industry spills included spills from fishing boats, vessels carrying refined
products to communities, and other vessels.)

11l.A.4.a(3)(a)2) Metals

A variety of metals enters Cook Inlet in the stream discharges. Tables I1I.A-2 and III.A-3 show the
concentrations of some of the riverine metals entering Cook Inlet region and the resulting metal loading to
Cook Inlet.

The elemental composition of suspended-particulate matter from the mouths of the Susitna, Matanuska, and
Knik rivers is summarized in Table III.A-2, and the composition of suspended-particulate matter in Cook
Inlet is summarized in Table I1I.A-4. Table III.A-2 also shows the abundance of the elements in the earth’s
crust. The suspended-particulate matter discharged by the rivers into Cook Inlet is derived from the erosion
of a variety of igneous, sedimentary, and metamorphic rocks surrounding the inlet. Aluminum, calcium,
iron, and magnesium are present in relatively high concentrations (greater than 1% by weight or greater
than 10,000 parts per million by weight = 10,000 micrograms per gram dry weight sediment); manganese
occurs in intermediate concentrations on the order of a thousand parts per million. The other metals are
found in what is called “trace” amounts. Feely et al. (1981) note that within the statistical limits of the
measurements, the samples from the lower Cook Inlet have very nearly the same major elemental
composition as do the samples from the rivers. However, the composition of suspended-particulate matter
in the southeastern part of Cook Inlet (the outer part of Kachemak Bay and the Kennedy and Stevenson
entrances) indicates these particles principally came from the Copper River (Feely et al., 1981) and were
transported westward by the Alaska Coastal Current. This is consistent with the circulation of Alaska
Coastal Current water into Cook Inlet discussed in Section II1.A.3.

Estimates of the amount of zinc, barium, mercury, cadmium, and carbon that might be discharged into
Cook Inlet probably are at the low end of a possible range. The estimates are based on values at Gold
Creek along the Susitna River. As noted in Table III.A-1, the mean annual discharge of the Susitna River
(at Gold Creek) is 282 cubic meters per second; this amount is about 13% of the total mean annual
discharge of the streams and rivers listed in that table.

1ll.A.4.a(3)(b) Regulatory Control of Contaminants

The principal method for controlling pollutant discharges is through Section 402 (33 United States Code
[U.S.C.] § 1342) of the Federal Water Pollution Control Act (commonly referred to as the Clean Water
Act) of 1972, which establishes a National Pollution Discharge Elimination System (NPDES) (Laws,
1987). Under Section 402, the Environmental Protection Agency or authorized states can issue permits for
pollutant discharges, or they can refuse to issue such permits if the discharge would create conditions that
violate the water-quality standards developed under Section 303 (33 U.S.C. § 1313) of the Clean Water
Act. The Clean Water Act, Section 403 (33 U.S.C. § 1343), states that no NPDES permit shall be issued
for a discharge into marine waters except in compliance with established guidelines.

The guidelines require a determination that the permitted discharge will not cause unreasonable degradation
to the marine environment (40 Code of Federal Regulations [CFR] 125.122). Unreasonable degradation of
the marine environment means (1) significant adverse changes in ecosystem diversity, productivity, and
stability of the biological community within the area of discharge and surrounding biological communities;
(2) threat to human health through direct exposure to contaminants or through consumption of exposed
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aquatic organisms; or (3) loss of aesthetic, recreational, scientific, or economic values, which is
unreasonable in relation to the benefit derived from the discharge.

lll.A.4.a(3)(c) Point Sources of Contaminants

The principal point sources of contaminants in Cook Inlet are the discharges from municipalities, seafood
processors, and the petroleum industry.

1Il.A.4.a(3)(c)1) Municipalities

There are 10 communities in the Cook Inlet area discharging treated municipal wastewaters into Cook Inlet
or into waters connected to or flowing into the inlet (Table III.A-5). Wastewater entering the plants may
contain a variety of organic and inorganic contaminants, metals, nutrients, sediments, and bacteria and
viruses. The wastewaters of (1) Anchorage (Point Woronzof Wastewater Treatment Facility), English Bay,
Port Graham, Seldovia, and Tyonek receive only primary treatment and (2) Eagle River, Girdwood, Homer,
Kenai, and Palmer receive secondary treatment. The maximum permitted wastewater discharge for (1)
Anchorage is 167 thousand cubic meters per day and (2) the other communities is a range from 38-6,100
cubic meters per day.

For Anchorage, the monthly average of the daily discharge of biochemical oxygen demand and total
suspended solids in the wastewater is not to exceed 21,762 kilograms per day and 18,137 kilograms per
day, respectively (Table I1I.A-5). For the other communities, the maximum permitted discharges for
biochemical oxygen demand and total suspended solids are less than 161 kilograms per day and 241
kilograms per day, respectively (Table III.A-5). Based on daily maximum permitted discharges, the
communities could release about 7.42 million kilograms of biochemical oxygen demand and 6.27 million
kilograms of suspended solids into Cook Inlet annually. The amount of hydrocarbons discharged with
municipal wastewater, based on worldwide estimates, may be significant (National Research Council,
1985).

A summary of effluent-monitoring data for Anchorage Water and Wastewater Utility Point Woronzof
Wastewater Treatment Facility is shown in Table II1.A-6. For 1993, the effluent-discharge rate averaged
110,000 cubic meters per day; the biochemical oxygen demand averaged about 11,700 kilograms per day
(4,270 tonnes/year); and the total suspended solids averaged about 5,560 kilograms per day (2,030
tonnes/year). The discharged average amount of zinc was about 8 kilograms per day (about 2.9
tonnes/year) and mercury was about 0.05 kilograms per day (about 0.02 tonnes per year). Oil and grease
discharges averaged about 2,430 kilograms per day (about 890 tonnes/year). Oil and grease analysis
measures the amount of substances soluble in trichlorotrifluoroethane and includes thousands of organic
compounds with varying physical, chemical, and toxicological properties.

The other communities bordering Cook Inlet and Shelikof Strait use septic tanks or other individual
systems to treat domestic and commercial wastewaters.

The metals that occur in the permitted discharges the Municipality of Anchorage Point Woronzof
Wastewater Treatment Facility (and other Cook Inlet wastewater facilities) also occur in drilling muds,
cuttings, and produced waters from offshore oil and gas industry operations in State waters. Table I11.A-3
does not include drill cuttings, even though they are discharged at twice the rate of drilling mud because
their trace metal composition is similar to the natural background (Boehm, 1998). Except for nontoxic
barium, a primary constituent of drilling mud, wastewater discharges contribute more metals to Cook Inlet
than oil industry does. However, trace-metal loadings from both oil industry and wastewater anthropogenic
sources together are a small fraction of that from natural sources in Cook Inlet.

1Il.A.4.a(3)(c)2) Seafood Processors

The commercial-fishing industry in the Cook Inlet area harvests a variety of finfishes and shellfishes that
include salmon (king, red, coho, pink, and chum), herring, halibut, crab, shrimp, and various other species
(Table III.A-7). Most of the commercial harvesting of the fishery resources generally occurs between April
and October.

The fisheries harvests are processed at various onshore and offshore facilities to produce a variety of
products that include fresh, frozen, and canned meat and roe (eggs from herring and salmon). The
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capacities of the various processing facilities range from less than 500 kilograms to several thousand tonnes
per day. The number of onshore and offshore processors operating in the area varies with the species being
harvested and from year to year. Many of the onshore processors are located in the tidal estuaries of rivers
or in bays or inlets. The location of the offshore processors depends on the resources and where they are
being harvested.

Processing of the commercial-fish harvests generates wastes that usually are discharged into the waters
adjacent to the onshore plant or into the waters in which the offshore processors are operating. Estimates of
the amount of waste generated during processing depends on the type of resource being processed (Table
III.A-7). Assuming all the salmon, herring, and crab caught in Cook Inlet are processed in facilities located
onshore or offshore in the area and based on the landings of halibut in Homer and Kenai, the amount of
seafood wastes generated during the “fishing season” from these fisheries might range from about 2.52-
8.58 million kilograms (2.52-8.58 thousand tonnes) of organic matter (Table I11.A.-7).

111.A.4.a(3)(c)3) Petroleum Industry:

The activities associated with petroleum exploitation that are most likely to affect water quality in the Cook
Inlet sale area are (1) the permitted discharges from exploration-drilling units and production platforms and
(2) petrochemical-plant operations. Into 2002, there were 15 oil-production platforms and 1 gas-production
platform operating in upper Cook Inlet (Table III.A-8). In addition, there were three production-treatment
facilities located onshore; produced waters from 10 of the oil-production platforms are treated at these
facilities. (In 1992, three oil-production platforms and one production-treatment facility were shut down.)
In 2000, the oil-production platforms produced about 9 million barrels of oil and 47 million barrels of
produced water (State of Alaska, OGCC, 2001).

Ill.LA.4.a(3)(c)3)a) Exploration and Production Discharges

Petroleum-production operations in upper Cook Inlet discharge a large volume of water and a variety of
chemicals used to conduct the various operations associated with petroleum exploration and production.

The characteristics of the produced waters, as well as other discharges—except drilling muds and
cuttings—described in this section are based on information obtained during the Cook Inlet Discharge
Monitoring Study that, basically, was conducted between April 10, 1988, and April 10, 1989 (EBASCO
Environmental, 1990a,b). The monitoring program used to develop the current general NPDES permit for
oil and gas exploration, development, and production facilities in Cook Inlet AKG285000 (Environmental
Protection Agency, 1999).

111.A.4.a(3)(c)3)b) Produced Waters

From the 1960’s to the end of 2001, approximately 1,030 million barrels of oil and 978 million barrels of
water were produced principally from four offshore oil fields in upper Cook Inlet (State of Alaska, OGCC,
2002). Peak production from these fields occurred in 1970 when about 70 million barrels of oil were
produced. At the end of 1975, about 514 million barrels of oil and 61 million barrels of water had been
produced (State of Alaska, Department of Natural Resources, 1969, 1970, 1971, 1972, 1973, 1974,
1975).—about 50% of the total amount of oil and 6% of the total amount of water produced from the
offshore platforms through 2001 (State of Alaska, OGCC, 2002).

Produced waters constitute the largest source of naturally occurring and manmade substances discharged
into the waters. These waters are part of the oil/gas/water mixture produced from the wells and contain a
variety of substances dissolved from the geologic formation through which they migrated and in which they
became trapped. These can include small quantities of naturally occurring radioactive materials (NORM),
although concentrations from freshwater formations such as occur in Cook Inlet are usually low. In
addition, chemicals are added to the fluids that are part of various activities including water flooding; well
work over, completion, and treatment; and the oil/water separation process. These chemicals might include
flocculants, oxygen scavengers, biocides, cleansers, and scale and corrosion inhibitors; during the 1987-
1988 Cook Inlet Discharge Monitoring Study (Envirosphere Company, 1987; EBASCO Environmental,
1990a,b) of production platforms, the types of chemicals added during the various operations ranged from
less than 4 to 410 liters per day per platform. The discharge of produced waters is of concern because of
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the types and amounts of naturally occurring substances they may carry and manmade substances that may
be added.

Before discharging into the waters of Cook Inlet, the produced waters pass through separators to remove oil
and gas from the waters. The treatment process removes suspended oil particles from the waters, but the
effluent contains dissolved hydrocarbons or those held in colloidal suspension (Neff and Douglas, 1994).
Relative to the crude oil, the treated produced waters are enriched in the more soluble low-molecular
weight saturated and aromatic hydrocarbons. As specified in the NPDES permit, the maximum daily
discharge limitation of oil and grease in the produced waters discharged into the inlet is 72 parts per
million, and the monthly average is 48 parts per million.

Some of the characteristics of the produced waters that were discharged into Cook Inlet during the Cook
Inlet Discharge Monitoring Study are shown and described in Tables I11.A-9 and III.A-10. The amount of
oil and grease, biochemical oxygen demand, and zinc in the discharges associated with petroleum
production in Cook Inlet is shown in Table I1I.A-11; this information is based on concentrations shown in
Table I1I.A-9 and produced water discharge rates in Table III1.A-8. The biochemical oxygen demand
averaged about 10,000 kilograms per day (about 3,662 tonnes/year). The discharges included about 0.9
kilograms of zinc per day (about 0.31 tonnes per year). The amount of oil and grease discharged is about
694 kilograms per day (about 253 tonnes/year); this is about 75% of the monthly average specified in the
National Pollution Discharge Elimination System permit. As noted in Section III.A.4.a(3)(c)1) and Table
II1.A-6, the Municipality of Anchorage Point Woronzof Wastewater Treatment Facility discharges about
11,670 kilograms of biochemical oxygen demand, 8 kilograms of zinc, and 2,430 kilograms of oil and
grease daily.) As shown in the Cook Inlet Discharge Monitoring Study (EBASCO Environmental, 1990a)
for oil production, the produced waters discharged into Cook Inlet contain a variety of hydrocarbons that
include benzene (2.280 to 30.200 parts per million), toluene (1.050- 15.800 parts per million), phenol
(0.0005-3.6800 parts per million), naphthalene (0.0025-6.500 parts per million), fluorene (0.0050-0.118
parts per million), pyrene (0.005-1.240 parts per million), and chrysene (0.0050-0.0500 parts per million).

During the Cook Inlet Discharge Monitoring Study, the toxicity of the produced waters was determined by
using a standard 96-hour static acute toxicity test (96-hour LCs) to the marine invertebrate Mysidopsis
bahia (EBASCO Environmental, 1990a). The toxicities of the produced waters ranged from 0.27% to
82.47% of the effluent (EBASCO Environmental, 1990a); these concentrations equal 2,700 to 824,700
parts per million. The classification of relative toxicity of chemicals to marine organisms proposed by the
IMCO/FAO/UNESCO/WHO, reported in Neff (1991), provides a system for assessing relative toxicities.
Concentrations less than 1 parts per million (or parts per million) are very toxic; 1 to 100 parts per million
are toxic; 100 to 1,000 parts per million are moderately toxic, 1,000 to 10,000 parts per million are slightly
toxic, and greater than 10,000 parts per million are practically nontoxic. (Toxicity is the inverse of the
LCs; so as the LCs, value increases, the toxicity associated with the substance decreases. For example, a
substance with an LCs, of 1,000,000 parts per million is less toxic than a substance with an LCs, of 3,000
parts per million.) The produced waters sampled in the monitoring study would range in toxicity from
slightly toxic to practically nontoxic.

111.A.4.a(3)(c)3)c) Drilling Muds and Cuttings

The general NPDES permit authorizes the discharge of only approved generic drilling muds and additives.
Drilling muds consist of water and a variety of additives (Table III.A-12); 75% to 85% of the volume of
most drilling muds currently used in Cook Inlet is water (Neff, 1991).

When released into the water column, the drilling muds and cuttings discharges tend to separate into upper
and lower plumes (Menzie, 1982). The discharge of drilling muds at surface ensures dispersion and limits
the duration and amount of exposure to organisms (National Research Council, 1983). Most of the solids
in the discharge, greater than 90%, descend rapidly to the seafloor in the lower plume. The seafloor area in
which the discharged materials are deposited depends on the water depth, currents, and material particle
size and density (National Research Council, 1983). In most OCS areas, the particles are deposited within
150 meters below the discharge site; however in Cook Inlet, which is considered a high-energy
environment, the particles are deposited in an area that is greater than 150 meters below the discharge site
(National Research Council, 1983). The physical disturbance of the seafloor caused by the deposition of
drilling discharges may be similar to that caused by storms, dredging, disposal of dredged material, or
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certain types of fishing activities (National Research Council, 1983). The upper plume contains the solids
and water-soluble components that separate from the material of the lower plume and are kept in
suspension by turbulence. Dilution rates as high as 1,000,000:1 may occur for drilling solids within a
distance to 200 meters of a platform with surface currents of 30-35 centimeters per second (about 0.6-0.7
knots) (National Research Council, 1983).

Between 1962 and 1994, there were about 546 wells drilled in Cook Inlet (USDOI, MMS, Alaska OCS
Region, 1995). One Continental Offshore Stratigraphic Test (COST) Well and 11 exploration wells were
drilled in Federal waters and 75 exploration and 459 development and service wells were drilled in State
waters—mainly in upper Cook Inlet. From 1962 through 1970, 292 wells were drilled (62 exploration and
230 development and service). From 1971 through 1993, the number of wells drilled per year has ranged
from 3-20; the average number drilled per year is about 11.

For the Cook Inlet Sale 191 area, we estimate the (1) average exploration well will use about 140 tonnes of
dry mud and produce approximately 400 tonnes of rock cuttings and (2) average development or service
well will use approximately 70 tonnes of dry mud and produce about 500 tonnes of cuttings. Table IT1I.A-
13 shows estimates of the amounts of drilling muds (125,120 tonnes) and cuttings (268,900 tonnes)
discharged into Cook Inlet between 1962 and 1993. The yearly discharge based on drilling 11 wells per
year is estimated to be about 3,690 tonnes of drilling muds and 5,590 tonnes of cuttings. The amount of
suspended sediments is estimated to be 10% of the discharge, or 928 tonnes. Drilling muds and cuttings
characteristics; i.e., composition and specialty additives, were summarized in Appendix J of USDOI, MMS,
Alaska OCS Region, 1995.

The amount of barite (barium sulphate—BaSQ,) in the drilling muds is estimated to be about 63% (Table
I11.A-12). Barium makes up about 59% of barite or about 37% of the drilling mud. The amount of barium
that might have been discharged into Cook Inlet between 1962 and 1993 is estimated to be about 46,200
tonnes. For a single well discharging 330 tonnes of drilling muds, the amount of barium discharged is
estimated to be about 122 tonnes. The Environmental Protection Agency limits on the amount of mercury
and cadmium in the barite is 1 part per million mercury and 3 parts per million cadmium (dry weight);
these limits are assumed to be the concentration of mercury and cadmium in the discharged drilling muds.
The amount of mercury and cadmium discharge per well (based on 330 tonnes of muds per well) is
estimated to be 0.12 kilograms and 0.36 kilograms, respectively. The toxicity (96-hour LCsg) of the muds
used to drill 39 production wells in Cook Inlet between August 1987 and February 1991 ranged from 1,955
to greater than 1,000,000 parts per million for a marine shrimp (Alaska Oil and Gas Assoc., 1991; Neff,
1991). The percentages of the wells with toxicities (1) greater than 100,000 parts per million was 79%, (2)
between 10,000 and 100,000 was 10%, and (3) between 1,000 and 10,000 was 10%; concentrations greater
than 10,000 are practically nontoxic and between 1,000 and 10,000 are slightly toxic. The toxicity of the
COST well drilling-fluid discharges ranged from (1) 32,000 to 150,000 parts per million for shrimp, (2)
0.3-2.9% (3,000-29,000 parts per million) for pink salmon fry, (3) greater than 70,000 to greater than
200,000 parts per million for amphipods, and (4) 10,000-125,000 parts per million for mysids. Thus, most
COST well drilling-fluid discharges were practically nontoxic for a variety of marine organisms.

111.A.4.a(3)(c)3)d) Other Discharges

The characteristics of some of the other permitted discharges associated with oil- and gas-production
activities in State of Alaska waters of Cook Inlet are described in the Summary Reports of the Cook Inlet
Monitoring Study (Envirosphere Company, 1987, 1989a-d; EBASCO Environmental, 1990a) and
summarized in the Comprehensive Report (EBASCO Environmental, 1990b). As noted in these reports,
seawater is the principal component of most of the discharges; in some cases it is the only constituent.
Also, there is a wide range of concentrations of the various additives in the discharges; the rate of adding
compounds to the discharge ranges from less than 4 to hundreds of liters per month, while the discharge
rates of the various effluents might range from 0 (for intermittent discharges) to tens of cubic meters per
day, or more. The produced water-treatment additives include biocides, scale inhibitors, emulsion
breakers, and corrosion inhibitors. The range of maximum concentrations and toxicities (96-hour LCs) for
the (1) biocides is about 5-640 parts per million and slightly to very toxic, respectively; (2) scale inhibitors
is about 30-160 parts per million and practically nontoxic to moderately toxic, respectively; (3) emulsion
breakers is about 10 parts per million and toxic, respectively; and (4) corrosion inhibitors is about 20-160
parts per million and toxic, respectively (Neff, 1991).
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11l.A.4.a(3)(c)4) Petrochemical Plants

The petroleum-processing plants located in Cook Inlet are shown in Table III.A-8. The monthly average
discharge limitation for (1) the Tesoro Refinery includes biochemical oxygen demand at 92.5 kilograms per
day, chemical oxygen demand at 599 kilograms per day, and total suspended solids of 75.43 kilograms per
day, and (2) Union Chemical included ammonia as N (nitrogen) of 873 kilograms per day and organic
nitrogen (as N) of 1,349 kilograms per day (Table III1.A-14). An additional, Chevron Refinery ceased
operations in September 1991.

11l.A.4.a(3)(c)5) Summary of Point-Source Discharges

Estimates of the annual suspended solids discharged from the municipalities (2.03 thousand tonnes),
refinery (0.03 thousand tonnes), and drilling muds and cuttings (0.93 thousand tonnes) are only a fraction
of the suspended sediments (36,343 thousand tonnes) discharged by the Knik, Matanuska, and Susitna
Rivers (Table III.A-15). Estimates of the annual discharge of biochemical oxygen demand or organic
wastes from municipalities (4.27 thousand tonnes), seafood processors (2.52-8.58 thousand tonnes), and
produced waters (3.67 thousand tonnes) are all about the same order of magnitude. Estimates of discharge
of several metals in municipal discharges, drilling muds, and produced waters were provided in Table
III.A-3. For all metals reported, the anthropogenic inputs are small compared to river input.

1II.A.4.a(3)(d) Oil Spills

Oil spills have occurred in Cook Inlet, and these spills and the risk of future spills are an issue of major
concern. This section summarizes more detailed information given in Appendix A.

IIl.A.4.a(3)(d) 1) Historical Crude Oil Spills Greater Than or Equal to 1,000 Barrels in Cook Inlet

This section presents the available information on Cook Inlet crude oil spills from pipelines or platform
facilities. The oil spill records are not complete for the entire production period of Cook Inlet (1957 to
present); however, this section summarizes information about the nature of oil spills from production
facilities and pipelines in Cook Inlet; see Appendix A for sources and detail.

1I1.A.4.a(3)(d)2) Historical Crude and Refined Oil Spills Greater Than or Equal to 1,000 Barrels
from Pipelines

Three pipeline spills greater than or equal to 1,000 barrels have been identified from Cook Inlet databases.
They are shown as follows:

Year of Spill Company Platform Size of Spill Cause of Spill
1966 Shell Platform A 1,400 barrels Pipe Rupture
1967 Shell Platform B 1,400 barrels Pipe Rupture
1968 Shell Platform B 1,000 barrels Pipe Rupture
II1.A.4.a(3)(d)3) Historical Crude and Refined Oil Spills Greater Than or Equal to 1,000 Barrels

from Tankers and Motor Vessels

This section presents the available information on Cook Inlet crude- and refined-oil spills from tankers,
motor vessels, or other known sources. The oil-spill records are not complete for the entire period of Cook
Inlet recorded marine transportation spills (1949 to present); however, this section provides some
information about the nature of oil spills from tankers, motor vessels, or other sources in Cook Inlet. The
information was compiled from the sources listed in Appendix A.
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Year Name Location Type Barrels
1966 Tanker Vessel Nikiski Diesel 2,000
1966 Tanker Vessel Nikiski Dock Oil 1,000
1967 Washington Trader Drift River Terminal Crude Oil 1,700
1976 Sealift Pacific Nikiski JP-4 9,420
1984 Cepheus Near Anchorage Jet A 4,286
1987 Glacier Bay Near Kenai Crude Oil 3,095
1989 Lorna B Nikiski Diesel 1,547-1,714

In addition to the tanker spills, there are at least two documented spills from outside the Cook Inlet area
that have drifted into Cook Inlet. The first spill is from an unidentified source documented by the Federal
Water Pollution Control Administration (1970). The suspected source of the spill was from some tank
vessel dumping ballast and slop at sea, which used to be a common practice. No oil-spill volume was
provided in the spill report. Based on the estimated number of dead birds and the length of coastline oiled,
we estimate this spill was greater than or equal to 1,000 barrels. This spill impacted lower Cook Inlet,
including the Barren Islands, Kodiak Island, and Shelikof Strait. The second documented tanker spill is the
Exxon Valdez. This spill drifted into lower Cook Inlet. It is estimated that approximately 1-2% of the spill
entered lower Cook Inlet reaching as far north as Anchor Point.

II1.A.4.a(3)(d)3) Historical Crude-Qil Spills Greater Than or Equal to 1,000 Barrels from Blowouts

The record for Cook Inlet blowouts is not validated but is presented as the best available information based
on newspaper accounts. No oil spills due to blowouts were identified in either the spill data or the
newspaper accounts. A minimum and perhaps a maximum of three natural gas blowouts occurred in Cook
Inlet. The following identifies the three gas blowouts:

The Pan American blowout occurred during drilling on August 1962 from the Cook Inlet State No. 1 well.
The well encountered natural gas and blew gas from August 23, 1962, to October 23, 1963. Pan American
Petroleum Corporation drilled a relief well, No. 1-A, to stop the blowout.

A short-term natural gas blowout occurred at the Grayling Platform in May 1985. Union Oil Company was
drilling well G-10RD into the McArthur River Field when the blowout occurred. The event lasted from
May 23 to May 26. The platform was evacuated, and observers noted a plume of gas, water, and mud
reaching a height of 600 feet above sea level. Union prepared to drill a relief well, but the blowout stopped
on its own because of bridging. Bridging seals off the escaping fluids and gases when part of the formation
around the well bore collapses into the well bore and naturally closes it. The operator regained permanent
well control by pumping cement through the drill pipe in G-10RD. There was no fire or injuries, and
personnel shut in all oil wells prior to evacuating the platform.

The last blowout in Cook Inlet occurred at the Steelhead Platform from well M-26 on December 20, 1987.
Marathon Oil Company was drilling into the McArthur River Field. The gas blowout lasted from
December 20, 1987, until December 28, 1987. A relief well was started, but the blowout bridged before the
relief well was completed. The well blew out natural gas, water, coal, and rocks. The escaping gas caught
fire, which damaged the deck of the platform.

1I1.A.4.a(3)(d)4) Historical Small Oil Spills

Small spills are spills that are less than 1,000 barrels. The reported amount of oil spilled in Cook Inlet
waters from 1965 through 1975 was 20,636 barrels; between 1976 and the end of 1979 an additional 9,534
barrels were reported spilled (State of Alaska, OGCC, 1981). Of total hydrocarbons spilled between 1965
and 1979, the aforementioned large spills (greater or equal to 1,000 barrels) can account for 17,920 barrels
out of 30,170, or 59% of the total spillage. Clean data have not been published for Cook Inlet spilled oil
volumes in more recent decades.
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The spill rate for the offshore oil and gas production industry in Cook Inlet is approximately 2,700 small
spills per billion barrels. Epstein (2002) estimates one (small) pipeline spill per month in the Cook Inlet
watershed, onshore and offshore, per month from 1997 through 2001.

The oil industry is not the only or necessarily the primary spiller in Cook Inlet. In the State of Alaska,
OGCC (1981) previously discussed, there were a reported 269 nonpetroleum-industry oil spills; the
reported amount of oil spilled for 206 of the spills was 22,746 barrels—no volume was reported for 63
spills. (Nonpetroleum-industry spills included spills from fishing boats, vessels carrying refined products
to communities, and other vessels.) The Oil Spill Intelligence Report (2001a) found that nontank vessels
and other unregulated operators had tenfold higher occurrence rates and fiftyfold higher volume spillage
than oil industry and other regulated operators in Alaskan waters. This spillage includes sinking of nontank
vessels such as tugboats (Associated Press, 1989) and fishing vessels (Oil Spill Intelligence Report, 2001b).
Oily ballast water discharges have occurred (Federal Water Pollution Control Administration, 1970) and
are still occurring in the Gulf of Alaska, including Cook Inlet. Significant enforcement actions have
recently had to be taken against both cargo fleets (Oil Spill Intelligence Report, 2002a) and cruise ship
fleets (Henderson, 1999; Golob's Oil Pollution Bulletin, 1998) operating in the Gulf of Alaska for
deliberately and illegally discharging oily waste.

Oil sheens observed on the water surface are another source of information about vessel oil spills. During
surveillance flights in Prince William Sound and the Gulf of Alaska between September 1989 and
September 1990, 260 sheens observed were attributed to sources other than Exxon Valdez; i.e., fishing
boats, recreational boats, and cruise ships (Taft, Egging, and Kuhn, 1995); the number of non-Exxon Valdez
slicks was about 31% of the total number of slicks observed. The estimated amount of oil in these sheens
totaled about 8,100 liters (about 193 barrels) and ranged from less than 1 to 6,000 liters; the largest spill
consisted of diesel fuel from a cruise vessel.

11.A.4.b. Constituents of the Marine Environment

l.A.4.b(1) Monitoring Studies

Multiple, significant regional monitoring studies have been conducted in Cook Inlet and downcurrent, in
Shelikof Strait conducted particularly by the MMS (including Outer Continental Shelf Environmental
Assessment Program studies) and the Cook Inlet Regional Citizens Advisory Council. The Prince William
Sound Regional Citizens Advisory Council has conducted a long-term monitoring program from Prince
William Sound to Shelikof Strait. These studies have examined water, biota, suspended sediments, bottom
sediments, and the intertidal shoreline. Numerous parameters were used to evaluate existing water and
sediment quality of Cook Inlet and Shelikof Strait. Some of the parameters and procedures that have been
used to evaluate water and sediment quality are:
e  Measurement of hydrocarbon and trace-metal concentrations in sediment.
e Identification of anthropogenic portion of sediment contaminant loads.
e Comparison of sediment concentrations to “effects levels”; that is, to concentrations below which
effects are seldom found.
e Comparison to local and global concentrations (i.e., are they higher or lower than elsewhere?).
e Time trends in sediment levels (i.e., have concentrations or accumulation rates of contaminants
increased since oil development started in Cook Inlet?).
e  Comparison of anthropogenic loading to natural source loading.
e Measurement of acid volatile sulfide levels and simultaneously extractable metals, a technique
used to measure metal toxicity in sediments (see Gray, 1999).
e  Measurement of sediment toxicity (bioassays).
e Measurement of repeater gene system in sediment as an indicator of biologically available
contaminants in sediments.
e  Measurement of repeater gene system in tissue as an indicator of the presence of contaminants in
the organism.
e  Measurement of cytochrome P450 (CYP1A) activity, an enzyme indicator that the organism is
trying to counteract contaminants.
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e  Measurement of hydrocarbons and metals in tissues and organs, indicator of biologically-available
contaminant levels.

e  Measurement of physiological condition of biota, indicator of whether environmental stress,
including contaminants.

e  Measurement of abundance of hydrocarbon-degrading microorganisms, indicator of oil
contamination.

e Visual (photographic) examination of the sediment/water interface (Sediment Profile Imaging;
Arthur D. Little and EVS Environmental Consultants, 1999), including:
— visual (photographic) “health” inspection of and across the sediment/water interface,
— depth of Redox Potential Discontinuity, an indicator of organic contaminant loading,
— infaunal stage, indicator of disturbance/disruption, and
— calculation of the Organism-Sediment Index, a constructed statistic that combines Sediment

Profile Imaging-derived parameters into a sediment health index.

The general conclusion of these studies is that the existing water and sediment quality of Cook Inlet and
Shelikof Strait is good. The more critical of these evaluation parameters in reaching this conclusion are
detailed in the rest of Section II1.A 4.

lll.LA.4.b(2) Salinity

Cook Inlet waters are influenced by riverine and marine input. During summer and fall, salinity varies
from 32%o at the entrance to lower Cook Inlet to approximately 26%o at the West Forelands (Rosenberg et
al., 1967; Kinney, Groves, and Button, 1970; Wright, Sharma, and Burbank, 1973; Gatto, 1976; Feely et
al., 1979; Muench, Mofjeld, and Charnell, 1978). There is a characteristic isohaline (lines of equal salinity)
bending resulting from high-salinity water on the eastern side and low-salinity water on the western side of
the inlet. The surface salinity contours in lower Cook Inlet are affected by tidal currents.

Shelikof Strait is influenced by the diluted seawater flow from Cook Inlet and the inflow of the Alaska
Coastal Current into Shelikof Strait primarily through Kennedy Entrance. Surface salinity is at a maximum
in February and at a minimum in October (Reed and Schumacher, 1989a,b). Surface water along the
Peninsula side is more diluted due to discharge from lower Cook Inlet. The middle strait has salinities less
than 32%o similar to Kennedy Entrance. Saline water, greater than 32%o, exists in deeper portions of the
Strait (Kim, 1986).

ll.LA.4.b(3) Oxygen, Phosphate, Nitrate, Nitrite, Ammonia, and Silicate in the
Water Column

The concentration of oxygen in the surface waters of Cook Inlet ranges from about 7.6 milliliters per liter in
the northern part to 10 milliliters per liter in the southwestern part; none of the waters in the inlet is oxygen
deficient (Kinney, Groves, and Button, 1970). The concentration ranges of other chemical parameters
included phosphate 0.31-2.34 parts per billion (parts per billion), nitrate 0-23.5 parts per billion, nitrite
0.02-0.52 parts per billion, ammonia 0.2-3.1 parts per billion, and silicate 9-90 parts per billion (Kinney,
Groves, and Button, 1970). In general, the concentration of phosphate increases toward the mouth of Cook
Inlet while the concentrations of nitrate and silicate decrease; the silicate concentration appears to be
directly related to the suspended-sediment load (Kinney, Groves, and Button, 1970).

ll.LA.4.b(4) Suspended-Particulate Matter

The distribution of suspended-particulate matter in Cook Inlet shows horizontal gradients in both the
longitudinal and cross-inlet directions (Feely and Massoth, 1982). The suspended-particulate matter
concentration ranges are (1) about 800-1,600 parts per million (milligrams per liter) (Table III.A-1) in the
Knik, Susitna, and Matanuska rivers from May through October; (2) 1,000 parts per million in the
northeastern end of upper Cook Inlet to about 100 parts per million north of the Forelands (Sharma, 1979);
and (3) greater than 50 parts per million south of the Forelands to 1-5 parts per million in Shelikof Strait
(Feely and Massoth, 1982). Along the eastern side of Cook Inlet, the concentrations are low, ranging from
0.5 parts per million near the southwestern end of the Kenai Peninsula to about 5 parts per million north of
Cape Ninilchik. The suspended particulate matter concentrations on the western side of Cook Inlet range
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from greater than 100 parts per million north of Tuxedni Bay to about 5 parts per million in the vicinity of
Kamishak Bay.

The suspended particulate matter distribution in Cook Inlet is affected by the tidal currents, estuarine and
embayment circulation regimes, meteorological events (winds), wind-generated waves and surface
currents, Coriolis force, and inlet shape and bathymetry (Hampton et al., 1986; Muench, Mofjeld, and
Charnell, 1978; Burrell and Hood, 1967). Tidal currents are the dominant factor affecting the distribution.
These phenomena produce considerable turbulence and crosscurrents in the water column during both ebb
and flood tides (Burrell and Hood, 1967, as reported in Gatto, 1976). The cumulative effects of dynamic
processes and the similarity of suspended particulate matter concentrations, as well as salinities and
temperatures, at the surface and near the bottom, suggest the water column in lower Cook Inlet generally is
vertically well mixed (Hampton, et al., 1986; Gatto, 1976; Sharma, 1979; University of Alaska Anchorage
(UAA), Environment and Natural Resources Institute (ENRI), 1995); stratified water masses occur near the
entrance to the inlet (Sharma, 1979), and very poorly developed stratification may develop during peak
river discharge (Gatto, 1976). For more information on the circulation, tides, and other features associated
with the physical oceanography of Cook Inlet, see Section I11.A.3.

The major regions of deposition of the suspended particulate matter, in order of decreasing importance, are
Shelikof Strait, Kamishak Bay, and Kachemak Bay (Feely et al., 1981; Boehm 2001a). In the central part
of lower Cook Inlet, the seafloor sediments primarily consist of unconsolidated coarse-grained sands and
gravels deposited during the retreat of the Pleistocene glaciers (Bouma and Hampton, 1976, as reported in
Feely et al., 1981); these sediments indicate a nondepositional environment, especially for suspended-
particulate matter in the water column. Where suspended particulate matter, particularly silts and clays, is
deposited is important, because most contaminants in Cook Inlet (and elsewhere) are intimately associated
with the suspended and then bottom sediments (see Boechm 2001a; Henrichs, Luoma, and Smith, 1997;
Braddock and Richter, 1998).

The concentration of suspended particulate matter in Shelikof Strait ranges from 0.3-2 parts per million
(Hampton et al., 1986). The suspended-particulate matter, temperature, and salinity characteristics of the
strait show evidence of cross-channel gradients similar to those in lower Cook Inlet (Hampton et al., 1986).
These similarities suggest the processes affecting the characteristics of the water in lower Cook Inlet also
are occurring in Shelikof Strait. The net movement of water and suspended particulate matter in the strait
is to the southwest, away from Cook Inlet. The surficial sediments in the main biochemical oxygen
demand of Shelikof Strait are derived mainly from Cook Inlet (Hampton et al., 1986; Trefry, 2000; Boehm,
2001a). About 10-20% comes from the Copper River. In depositional areas within Kamishak and
Kachemak bays and the northeastern mouth of Shelikof Strait, the sediment accumulation rates are about
20 centimeter per 100 years; with 140 centimeters per 100 years just outside of Homer Harbor (Zones 0 and
1; Boehm, 2001a). In the rest of Shelikof Strait, the sediment accumulation rates are on the order of 70
centimeters per 100 years (Zones 2, 3, and 4; Boehm, 2001a). Most of the sediments from the Alaska
Peninsula and Kodiak/Afognak Island group are deposited behind the sills at the mouths of the fjords.

ll.A.4.b(5) Naturally Occurring Radioactive Materials

Naturally occurring radioactive materials (NORM) likely occur in Cook Inlet in low concentrations if for
no other reason than they occur in the bedrock around the basin (Dickinson, 1977). NORM are best
monitored indirectly, taking advantage of natural biological or chemical concentration mechanisms such as
shell formation (Farrington et al, 1983; Goldberg et al., 1983). The UAA, ENRI (1995) analyzed mussel
shells from sites in Cook Inlet and found very low NORM levels in all shells analyzed. Radium-226,
radium-228, and bismuth-214 were not detectable and lead-214 was extremely low.

11l.A.4.b(6) Hydrocarbons in the Marine Environment
lll.A.4.b(6)(a) Hydrocarbons in the Water Column
11I.LA.4.b(6)(a)1) Total Hydrocarbons

The total hydrocarbon content of lower Cook Inlet seawater, based on analyzing unfiltered surface seawater
samples, ranged from 0.2-1.5 parts per billion; analysis of the hydrocarbon compounds indicated they
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probably were biologically produced (Shaw, 1980). Land plants, algae, bacteria, zooplankton, and other
animals synthesize or decompose into multiple hydrocarbons, which can be distinguished from those
anthropogenic sources.

111.A.4.b(6)(a)2) Low-Molecular-Weight Hydrocarbons

The low-molecular weight hydrocarbons (hydrocarbon compounds with 1-4 carbon atoms [C;-C,] that
include methane, ethane, and propane) in the water column of lower Cook Inlet were similar to their
respective concentration in other Alaskan environments (Katz and Cline, 1981) (Table III.A-16). The
concentrations of methane ranged from 55-3,072 nanoliters per liter (0.055-3.072 microliters per liter);
concentrations of the other low-molecular weight hydrocarbons were less than 7 nanoliters per liter. The
methane and other low-molecular weight hydrocarbons in lower Cook Inlet were derived from biosynthesis
(Katz and Cline, 1981).

In upper Cook Inlet, the concentrations of methane ranged from 138-4,085 nanoliters per liter and were
higher than those in lower Cook Inlet and other Alaskan waters. The highest methane concentrations were
found in Trading Bay (Katz and Cline, 1981); producing oil fields are located in Trading Bay and gas
fields, both producing and nonproducing, are located nearby. The characteristics of the low-molecular
weight hydrocarbons in the waters of upper Cook Inlet suggest they are thermogenic in origin and could
have entered the marine environment from submarine seeps or leakage from existing wells. The natural gas
commercially produced in Cook Inlet principally consists of methane (greater than 98%) and trace amounts
of the higher hydrocarbons (Katz and Cline, 1981). Methane concentrations decreased away from Trading
Bay to levels similar to those found in lower Cook Inlet. Some of the general trends for ethane and propane
were similar to those of methane.

111.A.4.b(6)(a)3) Volatile Organic Aromatic Compounds

The concentrations of volatile organic aromatic compounds (benzene, ethylbenzene, toluene, total xylenes,
and dichlorobenzenes) in the water column at eight stations were less than the method-detection limit—1
parts per billion (UAA, ENRI, 1995).

111.A.4.b(6)(a)4) High-Molecular-Weight Hydrocarbons

Neither saturated nor unsaturated high-molecular weight hydrocarbons (C,4-Css) were detected in the
filtered seawater and suspended particulate matter fractions in the surface waters collected in the vicinity

of the offshore oil-production platforms in upper Cook Inlet and on the east and west sides of Kalgin Island
(Shaw, 1980).

The total concentrations of saturated hydrocarbons, n-alkanes C8 to C36, in water samples collected in
1993 ranged from less than the detection limit (0.01 parts per billion) to 4.14 parts per billion (UAA, ENRI,
1995).

In November 1993, Marathon Oil Company sampled the waters of Trading Bay north, east, and south of
Trading Bay Treatment Facility discharge-pipe outfall for hydrocarbons (Neff and Douglas, 1994). The
outfall is located 3.2 kilometers (1.71 nautical miles) offshore in waters about 10 meters deep. Twenty-
nine samples were collected within several hours of the slack tide 50, 300, and 750 meters from the outfall
at depths of 1 meter below the surface and 1 meter above the bottom; water depths at the sample sites
ranged from 10-18 meters. Although two samples of treated produced waters from the Trading Bay
Treatment Facility were also analyzed and contained about 3,600 and 3,920 parts per billion of resolved
alkanes (saturated hydrocarbons between C8 and C40), no detectable amounts of saturated hydrocarbons
(C8-C40), individual or total, were found in the water samples. The concentrations of individual alkanes in
the treated produced waters ranged from less than 5 parts per billion to about 270 parts per billion. The
reporting limit for the individual alkanes was 0.2 parts per billion, and the total was 50 parts per billion.

111.A.4.b(6)(a)5) Polycyclic Aromatic Hydrocarbons

In the Cook Inlet Regional Citizens Advisory Council pilot study (Hyland et al., 1995), mussels (Mytilus
edulis) were used to determine polycyclic aromatic hydrocarbon bioavailability in the water column
(Hyland et al., 1995); the mussels were suspended in the water column for a month in the Beluga River and
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Trading Bay areas. The polycyclic aromatic hydrocarbon assemblages in the mussels were less diverse
than they were for pre-exposure mussels. Prior to exposure, the mean polycyclic aromatic hydrocarbon
concentration of the mussels was 84 parts per billion (nanograms per gram wet weight). Following
suspension in the water column for a month, the mean polycyclic aromatic hydrocarbon concentration in
the mussels from the (1) Beluga River site was 94 parts per billion (the increase was due mainly to higher
concentrations of alkyl naphthalenes), and (2) the Trading Bay site was 24 parts per billion. The lack of
chronically available hydrocarbons (except possibly some naphthalenes), at the exposure sites apparently
provided an opportunity for these organisms to cleanse themselves of most of the polycyclic aromatic
hydrocarbons while suspended in the water column.

Total polycyclic aromatic hydrocarbon concentrations in the Cook Inlet waters sampled by UAA, ENRI
(1995) were below the detection limit (0.01 parts per billion).

The concentrations of total polycyclic aromatic hydrocarbons in the water samples collected near the
outfall of the Trading Bay Treatment Facility ranged from 0.029-0.889 parts per billion (Neff and Douglas,
1994); the concentration of most of the individual polycyclic aromatic hydrocarbons was below the 0.01-
parts per billion-reporting limit. The concentrations of total polycyclic aromatic hydrocarbons in the
treated produced-water samples were about 837 and 883 parts per billion. The most abundant polycyclic
aromatic hydrocarbons in the produced-water samples were alkylnaphthalenes and alkylphenanthrenes.

Except for one sample, no benzene, toluene, ethylbenzene, and total xylenes compounds were detected in
the water samples (Neff and Douglas, 1994); the detection limit for these hydrocarbons was approximately
1.0 parts per billion. The sample with 0.889 parts per billion of total polycyclic aromatic hydrocarbons also
contained 5.6 parts per billion benzene, toluene, ethylbenzene, and total xylenes; this sample was collected
50 meters south of the outfall, and the high values of aromatic hydrocarbons may have been caused by the
presence of an oil microdrop or by contamination. A treated produced water sample contained 6,860 parts
per billion benzene, toluene, ethylbenzene, and total xylenes.

The total amount of polycyclic aromatic hydrocarbons in the suspended particulate matter from surface
and bottom water samples collected at three sites 750 meters north, east, and south the Trading Bay outfall
were determined (Neff and Douglas, 1994). The total polycyclic aromatic hydrocarbon concentrations in
the suspended particulate matter ranged from about 19-136 parts per billion; the suspended particulate
matter concentration in the samples ranged from 0.5-3 parts per million. Individual polycyclic aromatic
hydrocarbons that were detected in the suspended particulate matter samples generally were below the
reporting limit of 10 parts per billion. The surface water sample from north of the outfall contained traces
of polycyclic aromatic hydrocarbons that are common in pyrogenic polycyclic aromatic hydrocarbon
assemblages. The most abundant of the higher molecular weight polycyclic aromatic hydrocarbons was
perylene. Perylene primarily is derived from biogenic sources but may be present in small amounts in
petrogenic and pyrogenic polycyclic aromatic hydrocarbon assemblages.

111.A.4.b(6)(a)6) Toxicity

Waters from eight stations were collected for a 48-hour liquid-phase sperm-cell sublethal bioassay to
determine fertilization rates of the sand dollar D. excentricus; four stations were located in both upper and
lower Cook Inlet (UAA, ENRI, 1995). In the sublethal sperm-cell test, the mean fertilization rates of D.
excentricus in the sampled waters from five stations were reduced by a statistically significant amount; four
of the stations were located in upper Cook Inlet and one station in lower Cook Inlet south of Kalgin Island.
The reduced fertilization rate for three of the stations was less than 6% compared to the control and was not
considered an indication of toxic waters. The reduced fertilization rate for the two northernmost stations
was 15% lower than the control and could be an indication of toxic waters. The waters from the two
northernmost stations had high concentrations of suspended particulate matter that may have contributed to
the toxicity.

With the exception of the station in Kamishak Bay, there were no statistically significant differences
between the survival of D. excentricus larvae in samples waters and control waters in the acute 48-hour-
developmental tests (UAA, ENRI, 1995). Larvae exposed to waters from the Kamishak Bay site had a
survival rate that was less than 10% of the control.
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1ll.A.4.b(6)(b) Hydrocarbons in the Surficial Sediments and Benthic Biota

Fossil-fuel hydrocarbons that enter the water column may be adsorbed by detrital particles, deposited in the
sediments, or sorbed by benthic organisms. Thus, the sediments and benthic organisms also can be used to
determine if petroleum hydrocarbons are or were present in the water column.

111.A.4.b(6)(b)1) Bottom Sediments

III.LA.4.b(6)(b)1)a) Total Organic Carbons

In late 1971, the total organic carbon content of the subtidal sediments of Cook Inlet and the northern part
of the Shelikof Strait ranged from 0.1-1.4% (Kaplan et al., 1980; Venkatesan and Kaplan, 1982). The low
total organic carbon content of the sediments in Cook Inlet and Shelikof Strait is characteristic of
unpolluted, relatively coarse sediments.

The total hydrocarbons in the sediments collected for the Cook Inlet Regional Citizens Advisory Council
pilot study ranged from 0.12-0.77%; concentrations greater than 0.5% were found in the sediments from
Kachemak Bay (Hyland et al., 1995).

The total organic carbons in all but one of the sediments sampled in the UAA, ENRI (1995) study ranged
from 0.05-1.57%—these values generally were within the range of total organic carbon found in the
sediments sampled in late 1971 (Kaplan et al., 1980; Venkatesan and Kaplan, 1982). The total organic
carbons in the sediment from a station located off the southwest end of the Kenai Peninsula were 4.09%;
this relatively high concentration probably represents a piece of wood or coal in the sample (UAA, ENRI,
1995).

The concentration of total petroleum hydrocarbons in three surface sediment samples from a depositional
area 2 mi northeast of the Trading Bay Treatment Facility outfall ranged from 8.97-13.76 parts per million
(Neff and Douglas, 1994). The total concentration of resolved saturated hydrocarbons ranged from 1.07-
2.56 parts per million. Only n-alkanes with 19 or more carbon atoms were present in concentrations greater
than 0.1 parts per million; the most abundant alkanes were C,s, C,7, and Cyg alkanes and probably were
derived mainly from plant waxes.

111.LA.4.b(6)(b)1)b) High-Molecular-Weight Hydrocarbons

The high-molecular weight hydrocarbons (C;s-Css) detected in the intertidal and subtidal surface sediments
of Cook Inlet mainly consisted of mixtures of compounds produced by terrestrial plants and by marine
plants, zooplankton, and bacteria (Kaplan et al., 1980; Venkatesan and Kaplan, 1982; Shaw, 1977, 1981).
Based on dry weight, the aliphatic hydrocarbons ranged from 0.43 to 28.81 parts per million (micrograms
per gram dry weight), the aromatics 0.27-23.81 parts per million, and the total n-alkanes less than 0.01 to
3.66 parts per million (Kaplan et al., 1980). Odd-numbered hydrocarbon compounds generally were more
abundant than the even-numbered hydrocarbons; ratios of odd-number C compounds to even-number C
compounds greater than 1.5 indicate hydrocarbons of biogenic origin (Kaplan et al., 1980; Shaw, 1977,
1981).

The high-molecular weight hydrocarbons found in the sediments (from two sites) north of Kalgin Island
were derived from petroleum (Kaplan et al., 1980; Venkatesan and Kaplan, 1982). The source of the
petroleum hydrocarbons in these sediments may be from petroleum-production facilities located north of
the Forelands, spills or discharges associated with petroleum transportation, or localized seeps. However,
the sediments east and west of Kalgin Island did not show evidence of any petroleum residue (Kaplan et al.,
1980; Venkatesan and Kaplan, 1982). The high-molecular weight hydrocarbons from coal were found in
the sediments off Bluff Point (Shaw, 1981). The coal in these sediments might have come from coal
outcrops in the Anchor Point-Bluff Point area.

The mean total concentration of n-alkanes (n-Ci, to n-Cs,) in the 1993 sediment samples ranged from 62-
2,666 parts per billion (ng/g dry weight) (UAA, ENRI, 1995). The n-alkanes with 21-29 C atoms
dominated, especially C,; and Cyy. There also was a strong preference for compound with odd-numbered C
atoms over compounds with even-numbered C atoms. These characteristics indicated the saturated
hydrocarbons were of biogenic origin, derived mainly from terrestrial plants.
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I11.LA.4.b(6)(b)1)c) Polycyclic Aromatic Hydrocarbons

The subtidal sediments also contained polycyclic aromatic hydrocarbons derived from the high temperature
(400-800 °Celsius [Hunt, 1979]), incomplete combustion of wood (forest fires), or fossil fuels. In the Outer
Continental Shelf Environmental Assessment Program studies, the concentrations of the individual
compounds in the sediments ranged from not detected or trace to 266 parts per billion. Winds and rivers
could transport these hydrocarbons into the area from combustion sites located nearby or far away (Kaplan
et al., 1980; Venkatesan and Kaplan, 1982).

The total polycyclic aromatic hydrocarbon concentrations in the sediments from the Cook Inlet Regional
Citizens Advisory Council pilot study were less than or equal to 105 parts per billion at all stations and less
than parts per billion at most stations (Hyland et al., 1995). A few individual polycyclic aromatic
hydrocarbon concentrations from several of the sediment samples exceeded 10 parts per billion, but most
ranged near the detection limits of 1-5 parts per billion. The polycyclic aromatic hydrocarbon distribution
in the sediments from two of the samples sites, one off the Beluga River and the other in Trading Bay, were
similar to the polycyclic aromatic hydrocarbon distribution in the produced-water outfall in Trading Bay.
The polycyclic aromatic hydrocarbon distribution in the other two samples from the Beluga River and
Trading Bay sampling areas were similar to those in the samples from Kachemak Bay. The samples from
Kachemak Bay contained greater perylene concentrations than did the other sediment samples. Perylene
(1) is a naturally occurring polycyclic aromatic hydrocarbon formed by the chemical transformation of
certain biological precursors, possibly plant pigments, in sediment during early diagenesis (Wakeha et al.,
1980, as reported in Hyland et al., 1995) and (2) occurs in crude oil in low concentrations. The
concentrations of the polycyclic aromatic hydrocarbons in the sediment samples are within the range of
concentrations observed in unpolluted coastal and offshore environments.

The total polycyclic aromatic hydrocarbon concentrations in the sediments sampled in 1993 ranged from
less than 2 to 958 parts per billion (UAA, ENRI, 1995); these concentrations are similar to the
concentrations found in past Cook Inlet studies. In only about one-fifth of the samples were the
concentrations of polycyclic aromatic hydrocarbon greater than 10 parts per billion; polycyclic aromatic
hydrocarbons were not detected in about one-half of the samples collected. The phenanthrene series were
dominant in many of the samples with detectable polycyclic aromatic hydrocarbons, and this indicates
hydrocarbons of petrogenic origin. A sample from a station located in Kachemak Bay had higher total
polycyclic aromatic hydrocarbon concentrations and levels of naphthalene compounds than samples from
other locations; the more volatile naphthalene compounds indicate relatively recent petroleum inputs, and
this could be an indication of pollution from the Homer vicinity (UAA, ENRI, 1995).

The polycyclic aromatic hydrocarbon concentrations in the sediments northeast of the Trading Bay outfall
ranged from 93.3-116.2 parts per billion (Neff and Douglas, 1994). The assemblage indicated the
polycyclic aromatic hydrocarbons in these sediments were derived mainly from pyrogenic sources.
Perylene, derived primarily from the diagenesis of biogenic matter, was the most abundant high-molecular
weight hydrocarbon in the sediments. The benzene, toluene, ethylbenzene, and total xylenes compounds
were not detected in the sediments.

The MMS conducted an extensive sampling for sediment quality in depositional areas in outermost Cook
Inlet and Shelikof Strait in 1997-1998 (Boehm, 2001a). Hundreds of samples were analyzed for
contaminants possibly related to oil and gas industry. Total polycyclic aromatic hydrocarbon averaged 459
parts per million. Analyses of dated sediment cores demonstrate that the concentrations or accumulation
rates for hydrocarbons have not increased at least over the past few decades (since before offshore oil
exploration and production in Cook Inlet. The concentrations of total polycyclic aromatic hydrocarbon
found by Boehm and others in Cook Inlet and Shelikof Strait ran and ranges from less than 1 to 1,080 parts
per billion (Table III.A-17). The highest concentrations tend to occur in the southeast corner of Cook Inlet
and on the Kodiak side of Shelikof Strait.

These higher concentrations are the result of a combination of eroded coal and oil source rock plus seep oil
being deposited in sediments by the coastal current entering Cook Inlet from the eastern Gulf of Alaska.
The concentrations downcurrent of Cook Inlet are actually diluted up to several fold by Cook Inlet
discharge. This results in highest concentrations of hydrocarbons in coastal sediments where the influence
of estuarine Cook Inlet discharge is the least, particularly in eastern lower Cook Inlet and the Kodiak side
of Shelikof Strait (see Boehm, 2001a).
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I11.A.4.b(6)(b)1)d) Toxicity

As part of the Cook Inlet Regional Citizens Advisory Council pilot study, sediment toxicities were
measured with the marine amphipod Ampelisca abdita and the benthic clam Macoma spp. The polycyclic
aromatic hydrocarbon distributions in the tissues of clams from the Kamishak Bay and Kachemak Bay
sampling sites were different than the polycyclic aromatic hydrocarbon distributions in the sediments and
consisted mainly of biogenic polycyclic aromatic hydrocarbons.

The survivability, after 10 days, of amphipods in the sediments from the four sampling areas (off the mouth
of the Beluga River and in Trading, Kamishak, and Kachemak Bays) ranged from 61% to about 87%; the
survivability in control sediments was 91%. The mortality of the amphipods did not appear to be related to
any of the sediment parameters (total organic carbon, polycyclic aromatic hydrocarbon, and grain size)
measured in the study but may have been caused by the presence of natural or manmade substance or
substances not analyzed in the study.

The results of the bioassays indicate some of the sediments and pore waters from 12 stations sampled may
contain substances sublethally toxic to the test organisms, although the causes are unknown (Table III.A-
18) (UAA, ENRI, 1995). Amphipod 10-day-static sublethal bioassays (survival of R. abronius larvae)
were conducted on sediment samples from all 12 stations, Microtox” bioassays were conducted on
sediments from 11 stations, and mean fertilization rates of D. excentricus eggs bioassays were conducted in
the sampled sediment pore waters from nine stations. All three bioassays were conducted on samples from
8 of the 12 stations, and two bioassays were conducted on samples from 4 stations.

The bioassays at three of the stations where all three bioassays were conducted did not indicate the
presence of any substances in quantities great enough to be sublethally toxic to the test organisms (UAA,
ENRI, 1995). Two of these stations were located in upper Cook Inlet (one in Trading Bay) and the other in
lower Cook Inlet. However, the presence of sublethal levels of toxic substances may be indicated by two
of the three tests that were conducted on samples from four stations. At three of these stations, both the
Microtox® and fertilization rate bioassays indicated toxic substances may be present; these stations were
located near the southern end of Kalgin Island, in Tuxedni Bay and near the central part of the inlet off
Tuxedni Bay. Also, the Microtox” and amphipod survival bioassays of samples from a Kachemak Bay
station indicated toxic substance may be present. Bioassays on a sample from Trading Bay indicated
substances that may be toxic in the amphipod survival test may be present but absent, or not detected, in the
fertilization bioassay.

The individual bioassays indicated toxicity to the test species may be present in (1) 2 of the 12 amphipod
survival stations (1 station in Trading Bay and the other in Kachemak Bay), (2) 5 of the 11 Microtox”
stations (4 of the stations along the western side of lower Cook Inlet and the Kachemak Bay station), and
(3) 3 of the 9 fertilization-rate stations (located along the western side of Cook Inlet—3 of the Microtox®™
stations) (UAA, ENRI, 1995).

Results of two additional sets of amphipod toxicity assays in combination with chemical measurements
(Boehm 2001a) indicated that hydrocarbons and metals were not the cause of occasional toxicity found.
Some low survival rates appeared to be rated to very high silt content in finer sediments.

111.A.4.b(6)(b)2) Benthic Biota

111.LA.4.b(6)(b)2)a) Cook Inlet

In the Outer Continental Shelf Environmental Assessment Program studies, hydrocarbons were determined
in the benthic biota from specimens collected at various sites throughout lower Cook Inlet. The biota
included brown, green, and red algae; angiosperms; limpets; bryozoan; clams; mussels; snails; and urchins
(Shaw, 1979, 1980). Based on dry weight, the concentrations of saturated and unsaturated hydrocarbons in
the benthic (1) plants ranged from 2.08-1,880 parts per million and 3.05-157 parts per million, respectively,
and (2) animals from 0.55-1,550 parts per million and 1.24-591 parts per million, respectively.

Most of the organisms analyzed contained only those hydrocarbons produced by contemporary biological
processes (Shaw, 1980). In most of the specimens, the unsaturated hydrocarbons were more abundant than
the saturated. Odd-numbered C compounds generally were more abundant than the even-numbered C
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compounds. Animal species often contained an array of hydrocarbons similar to that of their algal food
sources.

Several of the plant and animal specimens also contained an array of compounds that suggested some of the
hydrocarbons were derived from either petroleum or coal. Specimens of rockweed, a brown algae (Fucus
gardneri [previously F. distichus]), from within the boat harbor on the Homer Spit contained an array of
high-molecular weight hydrocarbons derived from petroleum; the habitat from which the specimens came
suggests contamination from fuel oil. A red algae species (Constantinea subulifera) from an area adjacent
to Bluff Point contained an array of hydrocarbons characteristic of the detrital coal and intertidal muds of
the Anchor Point/Homer area (Shaw, 1979); coal outcrops are found on Bluff Point.

Data are also available for the deposit-feeding clam, Macoma balthica. The high-molecular weight
hydrocarbon compounds found in M. balthica, obtained from the mudflats east of the Homer Airport
contained a suite of compounds similar to those found in terrigenous plants and in the coal from the Homer
area (Shaw, 1979). Six samples of M. balthica were collected and analyzed from subtidal areas in
Kamishak and Kachemak bays in Cook Inlet Regional Citizens Advisory Council’s Pilot Program in 1993
(Hyland et al., 1995). The total polycyclic aromatic hydrocarbon concentrations ranged from 0-71 parts per
billion dry weight. Eight samples of M. balthica collected in 1996 from Chinitna Bay and Tuxedni Bay in
the Cook Inlet Regional Citizens Advisory Council’s Lake Clark Bivalve Study had higher concentrations
of total polycyclic aromatic hydrocarbon ranging from 271-408 parts per billion dry weight; Kinnetic
Laboratories and Texas A&M, GERG, 1996). These higher concentrations were thought to show a fresh
petrogenic signature, with high naphthalene and low chrysenes indicative of a refined petroleum product
such as diesel. A more recent Cook Inlet Regional Citizens Advisory Council study, Lees et al. (2002),
examined this issue more closely and argues that the high naphthalene content is indicative of a natural,
peat source. Lees et al. found total polycyclic aromatic hydrocarbon in 10 M. balthica samples ranging
from less than 32 to 1,300 parts per billion. The hydrocarbon fingerprints indicated that M. balthica had
not been exposed detectable concentrations of petroleum hydrocarbons.

Specimens of Mytilus edulis obtained from the mudflats east of the Homer Airport contained an array of
high-molecular weight hydrocarbons that indicates the presence of fuel oil, which may be the result of
pollution from the nearby town and boat harbor (Shaw, 1979).

Mussels, M. edulis, were collected from six locations in lower Cook Inlet in 1993 (UAA, ENRI, 1995) and
three samples from two locations in 2001 (Lees et al., 2002). In the 1993, samples, the total concentration
of the saturated hydrocarbons ranged from 0-1,800 parts per billion (nanogram per gram wet weight);
individual n-alkanes concentrations ranged from less than 0 to 2,300 parts per billion). The compounds
with 21-29 C atoms dominated, which indicates hydrocarbons of biogenic origin. No saturated
hydrocarbons were detected in the tissue of mussels from Chitina Bay and Fossil Point; the saturated
hydrocarbons in the tissues of mussels from a station in Tuxedni Bay were 13,800 parts per billion. Total
concentration of selected polycyclic aromatic hydrocarbons ranged from 0-400 parts per billion. No
polycyclic aromatic hydrocarbons were detected in the tissues of mussels from Kasitsna Bay and Homer
sites. In the 2001 samples, total polycyclic aromatic hydrocarbon concentrations ranged from less than 8 to
55 parts per billion. No petroleum hydrocarbons were detected in the 2001 samples.

In 1989 and/or 1990, multiple samples of razor clams were collected from three oiled and four control sites
in Cook Inlet following the Exxon Valdez spill (Baker, 1996). Control site average concentrations of
polycyclic aromatic hydrocarbons in razor clam tissue were 26 parts per billion (per wet weight) in 1989
and 30 parts per billion in 1990. Oiled sited average concentrations in razor clam tissue were 133 parts per
billion in 1989 and 92 parts per billion in 1990. For comparison, razor clams from oiled sites in Prince
William Sound averaged 1,010 parts per billion polycyclic aromatic hydrocarbons in 1989 and 84 parts per
billion in 1990. The rapid drop off in razor clam concentrations of polycyclic aromatic hydrocarbon
between 1989 and 1990 is likely due to low persistence of oil in energetic, coarser beaches inhabited by
razor clams. More recent, limited measurements on six razor clam samples from three locations in Cook
Inlet in 2001 ranged from less than 12 to 25 parts per billion total polycyclic aromatic hydrocarbons, at
uncontaminated background (Lees et al., 2002).
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111.LA.4.b(6)(b)2)b) Mouth of Cook Inlet and Shelikof Strait

The Prince William Sound Regional Citizens Advisory Council conducts a long-term monitoring program
using hydrocarbon levels in mussel M. edulis tissue as an indicator of hydrocarbon contamination. Two of
the stations, Windy Bay just to the east (upcurrent) and Shuyak Harbor just to the west (downcurrent)
straddle the mouth of Cook Inlet. Mussels from both locations consistently show only inputs from
background sources with some but less pyrogenic or biogenic input (Kinnetic Laboratories, 1994, 1995,
1996a, 1997, 1998a, 1999, 2000).

The Cook Inlet Regional Citizens Advisory Council also collected and analyzed mussels in 1996 (Kinnetic
Laboratories and Texas A&M, GERG, 1997) from three sites in Shelikof Strait. Mussels from one of the
locations, Cape Nukshak had twofold elevated total polycyclic aromatic hydrocarbon concentrations 450
parts per billion (dry weight), and an individual polycyclic aromatic hydrocarbon composition suggestive
of Alaska North Slope crude or diesel. Concentrations at the other two sites were similar to those from the
Prince William Sound Regional Citizens Advisory Council sites.

1ll.A.4.b(6)(c) Biodegradation

Hydrocarbon-oxidizing microbes were found throughout the waters (Kinney, Button, and Schell, 1969;
Button et al., 1970; Atlas et al., 1983) and sediments (Roubal and Atlas, 1978; Braddock and Richter, 1998;
Boehm 2001a) of Cook Inlet and Shelikof Strait, and their presence indicates biodegradation is a
continuing process. In upper Cook Inlet, microbe concentrations range from 1,000-10,000 organisms per
liter, and in lower Cook Inlet their concentration range from 100-10,000 organisms per liter in the northern
part and 10-1,000 in the southern part; about 10% of the population is capable of oxidizing petroleum. The
oil-oxidizing microbes appear to be more abundant closer to shore than in the central part of the inlet (Atlas
et al., 1983). Highest concentrations of oil-oxidizing microbes occurred in the northern portion of
Kamishak Bay in Oil Bay (near seeps).

These numbers are indicative that hydrocarbon loading to Cook Inlet is too low to maintain an enhanced
oil-oxidizing microbe population (Atlas et al., 1983; Boehm, 2001a). However, the microbe concentrations
are high enough to be important in removal of oil from Cook Inlet. Kinney, Button, and Schell (1969)
found that oil-oxidation by microbes was the primary removal process for Cook Inlet crude spilled or
discharged in Cook Inlet, with the process essentially complete within 1-2 months.

I.LA.4.b(7) Metals in the Marine Environment

1ll.A.4.b(6)(a) Suspended Particulate Matter

The concentrations of metals associated with the suspended particulate matter are discussed in Section
II.A.4.a(3).

Hll.LA.4.b(7)(b) Bottom Sediments

In the 1993 Cook Inlet study (UAA, ENRI, 1995), replicate sediment samples were taken at 15 of 16
stations and the mean metal concentration ranges in the sediments are shown in Table III.A-19. The mean
concentration range across Cook Inlet is quite similar. These concentrations also are quite similar to the
mean concentrations of metals found in sediments throughout the world. For antimony, arsenic, mercury,
and zinc, the concentrations generally are lower that the lowest concentration of contaminates that
adversely affect some marine organisms, as indicated by the Effects Range-Low values (Boehm, 1998);
Effects Range-Low values represent the lowest concentrations of contaminants that adversely affect some
marine organisms. The samples with mercury concentrations greater than the Effects Range-Low value of
0.13 micrograms per gram were from stations in both upper and lower Cook Inlet.

A more detailed trace metal survey in sediments was conducted in the 1997-1998 outermost Cook Inlet and
Shelikof Strait Sediment Quality Study (Boehm, 2001a) (See Table I1I.A-20). No contamination from
existing anthropogenic loading, including from oil industry, was found. This study did find elevated
mercury concentrations in Kachemak Bay. However, concentrations of mercury in this surface sediment
were similar to values observed in dated sediments, deposited over the last century. This indicates a local,
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natural mercury source. Accumulation rates and concentrations of metals have not increased anywhere in
the study area since oil industry began in Cook Inlet.

Most metals entering the Cook Inlet system or being deposited in Kamishak Bay and Shelikof Strait are
from the following upper Cook Inlet rivers: the Susitna, Matanuska, and Knik rivers (Boehm, 2001a). The
loading of metals from these rivers is much higher than any anthropogenic loading to Cook Inlet and
completely masks and any industrial sources of metals. Again, the southeastern part of Cook Inlet, the
outer part of Kachemak Bay, and the Kennedy and Stevenson Entrances are exceptions with an additional
source of suspended particulate matter being the Copper River (Feely et al., 1981; Boehm, 2001a).

llI.A.4.b(7)(c) Benthic Biota

The concentrations of metals in mussel tissues from six Cook Inlet locations are shown in Table III.A-21.
The highest concentrations of metals in the mussel tissues generally were found in the mussels from
Chinitna Bay. The concentrations of the trace metals in the mussel tissues are variable and comparable
with those obtained in past studies in Cook Inlet, Gulf of Alaska, and the Beaufort Sea; no anomalous
trends were evident (UAA, ENRI, 1995).

lll.LA4.c. Summary

The water quality of lower Cook Inlet generally is good. Cook Inlet is a relatively large tidal estuary with a
sizable tidal range. The turbulence associated with mainly tidal currents but also winds results in the
vertical mixing of the waters. A relatively large volume of waters and a large variety of naturally occurring
inorganic and organic substances are transported into Cook Inlet by the streams and rivers and by currents
from the Gulf of Alaska; the amounts of the individual substances discharged into the inlet appear to be
quite variable. Substances transported into Cook Inlet that remain in suspension or dissolved in the water
column are dispersed by tidal currents and winds. In addition, there are a variety of manmade substances
routinely discharged into Cook Inlet. The major discharges are from municipalities bordering Cook Inlet,
the oil and gas industry, and seafood processors. The quantities of manmade substances discharged into
Cook Inlet generally are less than discharged by the streams and rivers. For some of the manmade
substances, the amounts discharged may be within the range associated with the natural variability of
stream and river discharges. In addition to the routine discharges, there have been a number of accidental
spills of a variety of substances, including crude oil and refined petroleum products. Hydrocarbons are
found throughout the marine environment, but generally the concentrations are low and of biogenic
origin—mainly derived from terrestrial plants. The low concentrations of hydrocarbons in Cook Inlet are
similar to concentrations found in other unpolluted coastal areas. The amount of total organic carbon in the
sediments, where contaminants could accumulate, is low and indicates an environment that generally is
uncontaminated.

lLA.5. Air Quality

The existing onshore air quality adjacent to the Cook Inlet multiple-sale area is superior to that set by the
National Ambient Air Quality Standards and Alaska air-quality laws and regulations. Concentrations of
regulated air-pollutant concentrations are far less than the maxima allowed. The Environmental Protection
Agency calls this an attainment area because it meets the standards of the Clean Air Act. The Prevention of
Significant Deterioration program of that Act places additional limitations on nitrogen dioxide, sulfur
dioxide, coarse suspended-particulate matter 10 microns or less in diameter, and fine suspended-particulate
matter 2.5 microns or less in aerodynamic diameter. Areas in Alaska currently are designated as
Prevention of Significant Deterioration Class I or II. The Class I air-quality designation is the most
restrictive and applies to certain national parks, monuments, and wilderness areas. Tuxedni National
Wildlife Refuge is designated as a National Wilderness Area and is the only Class I area adjacent to the
Cook Inlet multiple-sale area; the remaining area is designated Class II. Table III1.A-22 lists the ambient
air-quality standards for the program area.

Pollutants consist of scattered emissions, principally from population centers (area sources) and some
industrial sources (point sources). The Environmental Protection Agency has published emissions
summaries for many areas in Alaska. (The Alaska summary may be viewed at
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http://www.epa.gov/ttn/naaqs/ozone/areas/state/cnty/akcy.htm.) Industrial emissions (point sources) on the
Kenai Peninsula primarily arise from gas processing, oil refining, power generation, and petrochemical
production. Other emissions result from motor vehicles (highway and off-highway activities) (mobile
sources). Vessel traffic in Cook Inlet also is a significant source of emissions. In Anchorage, the largest
emissions are attributed to motor vehicles. Off-highway vehicular sources also contribute a significant
fraction of the total emissions. Industrial sources consist mainly of power generation and refuse burning.

Air quality monitoring is confined mostly to population centers such as Anchorage, but an Environmental
Protection Agency-approved air monitor was established in late 2001 at Tuxedni Bay to monitor air quality
for the Class I air shed at Tuxedni National Wildlife Refuge; it is described at
http://vista.cira.colostate.edu/improve. Measurements have shown that pollutant levels are well within the
ambient air quality standards. The 8-hour average concentration of carbon monoxide in Anchorage
violated the ambient standard once in 1996. The standard was exceeded once in 2001, but no violation
occurred. The standard must be exceeded more than once in one year for a violation to occur.

l.B. BIOLOGICAL RESOURCES

l.B.1. Lower Trophic-Level Organisms

This section describes the lower trophic-level organisms in the planktonic habitats of lower Cook Inlet and
those organisms in the corresponding benthic and intertidal habitats. Lower trophic-level animals are
primarily invertebrates, a few of which are commercially important (for example, shrimp, crabs, and
clams). Recent information on these commercially important invertebrates in Cook Inlet is summarized in
a State of Alaska, Department of Fish and Game web site
(http://www.state.ak.us/adfg/notebook/notehome.htm).

111.B.1.a. Planktonic Habitats

The Cook Inlet Sale 149 EIS includes important information on both phytoplanktonic and zooplanktonic
organisms (USDOI, MMS, Alaska OCS Region, 1995:Section 111.B.1.a). For example, it notes that
“annual primary production for inside waters ranges between 100 and 300 ‘g C m™ and that annual
zooplankton production in coastal waters probably is 10% to 20% of this, or ‘10 to 60 g C m™’ (USDOI,
MMS, Alaska OCS Region, 1995:111.B-1). It also notes that “upper Cook Inlet is strongly affected by
sediment loading...due to the silt-laden freshwater that enters upper Cook Inlet” and that “the shading
caused by this suspended material is believed responsible for the reduced utilization of surface nitrate
during the spring...” (USDOI, MMS, Alaska OCS Region, 1995:111-B-1). The distribution of turbid water
is illustrated in Figure III1.B-1 as black areas because the suspended material interferes with the SeaWiFS
satellite sensor of phytoplankton chlorophyll. The Sale 149 EIS notes further that the Alaska Coastal
Current “...and a small portion of the Alaska Current (located farther offshore) enter lower Cook Inlet at
Kennedy Entrance, encounter lower Cook Inlet currents, and combine to flow southwest through Shelikof
Strait” and that “as they enter lower Cook Inlet, they create a summer-long upwelling condition...resulting
in a probable vertical mixing of nutrients in that area.” The Sale 149 description is incorporated by
reference and updated with the following information.

Several recent studies were performed on the seasonal cycle in the planktonic food web in shallow-water
nursery areas for juvenile herring and salmon in adjacent Prince William Sound (Norcross et al., 2001;
Eslinger et al., 2001; Incze, Siefer, and Napp, 1997; Willette et al., 2001; Foy and Norcross, 1999).
Norcross et al. (2001) studied the species that are transported into coastal regions from the Gulf of Alaska,
and they determined that water transported into Prince William Sound from the Gulf of Alaska carried
oceanic plankton into nearshore neritic habitats in the sound. The SeaWiFS image of phytoplankton
chlorophyll distribution (Figure III.B-1) shows the effects of similar water and nutrient transport from the
Gulf of Alaska into lower Cook Inlet during early June 2001. The inflow of oceanic water into Cook Inlet
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probably carries nutrients and oceanic species into neritic (nearshore) habitats in the lower inlet and
Shelikof Strait. Recent studies have shown that SeaWiFS data on chlorophyll correspond with airborne
measurements of phytoplankton productivity in Cook Inlet and the Gulf of Alaska (Brown et al., 2002), and
have documented the seasonal cycle and interannual variability of nutrient supply, phytoplankton
chlorophyll and productivity in shelf waters of the Northern Gulf of Alaska (Childers et al., 2002).

Eslinger et al. (2001) studied the temporal variability in phytoplankton biomass. They concluded that the
primary environmental reasons for the variability appeared to be nutrient concentrations and possibly water
currents. The importance of nutrient-rich currents in lower Cook Inlet can be seen in the satellite image of
the distribution of phytoplankton biomass, as measured by chlorophyll—a concentration (Figure I11.B.-1).
The top edge of the image shows high chlorophyll concentrations (red/orange colors) in the northern part of
the proposed lease area where water is mixed in the tidal rips between the Forelands. High concentrations
are shown also in the lower half of the proposed lease area where water flows northwest through the narrow
Kennedy and Stevenson Entrances from the Alaska Coastal Current in the Gulf of Alaska. The chlorophyll
concentrations are lower (blue/green colors) in the central part of lower Cook Inlet, in Kamishak Bay,
along the western edge of the proposed lease area, and in the central and southern parts of Shelikof Strait.

Eslinger et al. (2001) also described two types of spring phytoplankton blooms in Prince William Sound.
During springs in which early, strong physical stratification developed, the phytoplankton blooms tended to
be intense and short-lived. During springs in which slower, weaker stratification developed, the
phytoplankton blooms tended to be prolonged and took longer to peak. The slower blooms led to
prolonged periods of phytoplankton production, prolonged interaction with the springtime grazing of
copepods and other zooplankters, and the incorporation of more organic matter into pelagic food webs.
The latter condition was observed during 1994 and 1995 when the springs were relatively cold and stormy
and the water column was mixed more deeply. The typical conditions in Cook Inlet, which has strong tidal
mixing, are probably similar to the prolonged spring blooms in Prince William Sound. In Shelikof Strait,
the springtime bloom is very strong; Incze, Siefer, and Napp (1997) found that the springtime biomass of
copepods exceeds reported values from Cook Inlet and is not unlike biomass values from the southeastern
Bering Sea during some years.

Willette et al. (2001) created a computer model that simulated the multiyear patterns of plankton blooms
and salmon survival in Prince William Sound. The model included data on six key zooplankton taxonomic
groups and two categories of adult pelagic fishes. Their data indicates that juvenile fishes preyed on large
copepods at high concentrations but that the fishes switched to other prey as the biomass of large copepods
declined. The switch in prey coincided with the dispersal of juvenile salmon from nearshore habitats and a
five-fold increase in predation. Copepods are usually a dominant species in the planktonic food web and
during some years they are an especially important prey for juvenile herring (Foy and Norcross, 1999).

The planktonic community occasionally shifts between two different types of food webs (Anderson and
Piatt, 1999). In one food web, a pandalid shimp is a key species, and the food web tends to support the
growth of short-lived fish such as eulachon and capelin. The other food web favors the growth of long-
lived fishes such as gadids. Ongoing research for the Exxon Valdez Oil Spill Trust and the NOAA Steller
sea lion program includes further analyses of these community or regime shifts, including research by
scientists at the U.S. Geological Survey’s Alaska Science Center and NMFS Alaska Fisheries Science
Center.

The computer model mentioned above (Willette et al., 2001) includes estimates of annual primary
production, the maximum grazing rate of zooplankton on phytoplankton (0.005% of the phytoplankton per
hour), and the maximum natural mortality rate of zooplankton (0.06% of the zooplankton per day). The
annual primary production is similar to the estimated range of 100-300 grams carbon per meter squared per
year described in the Sale 149 EIS (USDOI, MMS, Alaska OCS Region, 1995:111.B-1). The maximum
grazing rate on phytoplankton indicates that the populations replace themselves (i.e., the total biomass
doubling or turnover time) in about 4 days, and the maximum mortality rate of zooplankton indicates that
the populations replace themselves in about 16 days. These estimates are similar to the standard turnover
times in textbooks for temperate, eutrophic coastal waters (Lalli and Parsons, 1997:135 and Table 3.3).

Finally, some recent studies of natural hydrocarbons in lower Cook Inlet benthic biota, including algae, sea
urchins, limpets, snails, and the mussel Mytilus, and of the background toxicity of sediments to the
amphipod Amplisca and the clam Macoma, are summarized in water-quality section (Section
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I11.A.4.b(6)(b)2)a)). The section explains that sublethal toxicity was detected near the Bluff Point coal
beds and in the Homer Spit boat basin.

In summary, the new information on lower trophic-level organisms, and especially copepods, indicates that
they are important prey in shallow-water fish-nursery areas. It indicates also that the coastal phytoplankton
and zooplankton populations are capable of doubling their respective biomass in a few days and a couple
weeks, respectively.

111.B.1.b. Benthic and Intertidal Habitats

The Sale 149 EIS includes a comprehensive description of the organisms in both the deep-subtidal habitats
and in shallow-subtidal/intertidal habitats of Cook Inlet (USDOI, MMS, Alaska OCS Region,
1995:Section I11.B-1.b). Aside from the former EIS description, a book entitled The Gulf of Alaska,
Physical Environment and Biological Resources includes an extensive summary of information on the
subtidal benthos in Cook Inlet (Feder and Jewett, 1986).

l.B.1.b(1) Deep-subtidal Communities

The Sale 149 EIS includes a comprehensive description of the deep-subtidal communities, including
information on both the infauna and epifauna (USDOI, MMS, Alaska OCS Region, 1995:Section II1.B-
1.b.2). With respect to infauna, it notes that: “In the Kachemak Bay area, Driskell and Lees...have
identified five subtidal areas consisting of four substrate types (rock, sand, silt, and shell debris) and their
respective infaunal assemblages” and notes that the “...infaunal assemblage located in a shell-debris area
accounted for over 80 percent of the total species....” It also notes that “...subtidal infaunal organisms
(particularly bivalve mollusks) are important trophic links for crabs, flatfishes, and other organisms that are
common in lower Cook Inlet....”

With regard to epifauna, the Sale 149 EIS notes that:

This group of organisms consists primarily of shellfish (crustaceans).... King crabs occurred
year-round in Kachemak and Kamishak Bay.... King-crabs in the Kamishak Bay area were found
to predominately feed on barnacles (81%), bivalves (13%), and hermit crabs (12%). King crabs
samples in the Augustine Island area also were found to feed heavily on barnacles.... The
southern portion of lower Cook Inlet (including Kachemak Bay) also supports the three
numerically important species of pandalid shrimp.... These species were observed to feed
predominately on diatoms, polychaetes, bivalves, and crustaceans.... They in turn are fed upon by
tanner crabs (Paul, Feder, and Jewett, 1979) and bottom-feeding fishes (Feder et al., 1981).

The information on infauna and epifuana organisms in the Sale 149 EIS is incorporated by reference.
These species form an essential part of the food web for the other species described in this assessment. For
example, the species consumed by sea otters includes bivalves, gastropods, decapods, isopods,
echinoderms, annelids, and kelp (Section I11.B.4.b(9)(a-d).

11.B.1.b(2) Shallow-subtidal/intertidal Communities

The Sale 149 EIS includes an excellent description of the shallow-subtidal/intertidal communities, the
infauna and epifauna of lower Cook Inlet (USDOI, MMS, Alaska OCS Region, 1995:Section I11.B-1.b.(1)).
With respect to intertidal/shallow subtidal habitats, the Sale 149 EIS notes that “...the intertidal and
shallow subtidal communities in the lower Cook Inlet area were evaluated by Lees et al. (1986)”; that “...in
western lower Cook Inlet, these communities were found to be strongly influenced by the effects of
seasonal ice and exhibited strong affinities to those of the Bering and Beaufort Seas”; and that ““...in eastern
lower Cook Inlet (ice free), these communities were similar to those of southeastern Alaska, British
Columbia, and Washington” (USDOI, MMS, Alaska OCS Region, 1995:Section I11.B.1.b). It also notes
that “...the rocky intertidal and shallow subtidal floral communities in southwestern lower Cook Inlet were
dominated by the brown algae Fucus and ephemeral red algae (mainly Rhodymenia spp.)” (USDOI, MMS,
Alaska OCS Region, 1995:Section II1.B.1.b). It notes further that “...kelps dominated the low intertidal
areas out to about 3 meters in depth but were absent below about 5 meters” and that “the movement of
winter ice was suggested as a possible cause for the lack of seaweeds within the midtidal zone.”
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The Sale 149 EIS also notes that:

The deeper sands were dominated by razor clams (Siligua patula), which comprise the greatest
percentage of the biomass on sandy beaches in the lower Cook Inlet and Shelikof Strait.... Muddy
beaches were typically dominated by clams (for example, Myra spp. and Macoma balthica). ...
Use of faunal resources on muddy beaches by birds and fish may be high in spring, when birds are
migrating north and salmon smolts are outmigrating from streams. Several species of crab and
other fish also feed on mudflat organisms during spring and summer months.

This Sale 149 EIS information on shallow-subtidal/intertidal habitats is incorporated by reference and
expanded with the following information.

As noted, the west side of Cook Inlet is inhabited by many “arctic type” species that have not been found
elsewhere on Gulf of Alaska shorelines. A very good description of the arctic fauna and flora is contained
in Attachment A to a letter from the Cook Inlet Regional Citizens Advisory Council (in the appendix on
Review and Analysis of Comments Received). The attachment explains that the geographic isolation of the
arctic-type organisms might have lead to some genetic distinction. The clams on the extensive mudflats on
the west side are very important to migrating and wintering shorebirds and sea ducks, as described by
Bennett (1996) and noted in Section III.B.5.b on the food sources of marine and coastal birds. The same
environmental factors that have favored arctic-type species on the west side (for example, cold water and
sea ice) probably have eliminated other species, such as the kelp that grows in Kachemak Bay.

Aside from the biological and ecological characterization of lower trophic-level organisms, some of the
species are important for commercial and subsistence reasons. Subsistence is conducted mainly around
rural Cook Inlet villages and communities. In some localities, lower trophic-level organisms are harvested,
as described in Section III.C. For example, the black chiton, Katharina tunicata, is an important
subsistence food source for some Native communities on the Kenai Peninsula. The lower trophic-level
organisms that are harvested commercially are described in Sections III.C.2.a and IV.B.1.k(3)(a)) on
commercial shellfish fisheries. The species include crabs, shrimp, scallops, and clams. Additional
information on the commercial effects of toxic plankton blooms in the proposed sale area is included in a
National Oceanic and Atmospheric Administration (NOAA) web site (www.nwfsc.noaa.gov/hab).

The overall environmental sensitivity of Cook Inlet shorelines has been ranked by several indicies. The
indices and information on habitat-recovery rates are important to the following assessments (Section
IV.B.1.c) and are described in detail. The following is information on an environmental sensitivity index in
the Alaska Regional Response Team (ARRT) Cook Inlet Subarea Contingency Plan
(www.akrrt.org/Clplan/Cltoc.shtml). The plan, which was updated in July 1997 by Cook Inlet Spill
Prevention and Response, Inc., includes information on biologically sensitive areas in the intertidal zone
and shoreline habitats. The reason for the exclusion of benthic habitats is that, as stated, “...oil
vulnerability is lower in benthic areas than in the intertidal zone since contamination by floating slicks is
unlikely” (Alaska Regional Response Team, 1997:D-30). In general, the vulnerability of shoreline habitats
is rated as low, if the shoreline substrate is impermeable (rock) and exposed to high wave energy or tidal
currents. The vulnerability is rated as high for vegetated wetlands such as marshes and swamps with high
coverage of organisms. Also, the vulnerability is rated as high for semipermeable substrates (mud) that are
sheltered from wave energy and strong tidal currents.

The environmental sensitivity indices described identify a few cases or sections of the coastline that are
sensitive primarily because of lower trophic-level organisms. Those cases, or sensitive areas, are listed in
the following from south to north with the corresponding ARRT site number and MMS Oil Spill Trajectory
Model Land Segment (LS) numbers (Map A-3). The list includes details about the reason for the
environmental sensitivity that relates to lower trophic-level organisms (for example, the presence of
marshes or clams):
o Kachemak Bay (ARRT #53, LS 47) is identified as very sensitive partly because of the
concentrations of razor clams. Littleneck clams also are harvested in Kachemak Bay, according to
a NOAA web site (www.nwfsc.noaa.gov/hab.newsletter/HAB impacts Alaska.htm).
o Clam Gulch (ARRT #52, LS 43) is identified as very sensitive partly because of the
concentrations of razor clams.
e Kalgin Island (ARRT #45, LS 38) is identified as very sensitive partly because of razor clam
concentrations on the south end of the island.
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The NOAA also has prepared a chart that identifies four sensitive shoreline habitats in lower Cook Inlet
(U.S. Dept. of Commerce [USDOC], National Oceanic and Atmospheric Administration, 1994). The four
include marshes, sheltered tidal flats, sheltered rocky shores, and exposed tidal flats. Marshes are
considered very sensitive “...because of their high biological utilization and value, difficulty of cleanup,
and potential for long-term impacts to both the habitat and the organisms which rely upon it.” Sheltered
tidal flats are considered sensitive because “...the high biological utilization, soft substrate, and low-energy
setting make these habitats highly sensitive to oil-spill impacts and almost impossible to clean.” Sheltered
rocky shores are considered sensitive because “...fractures will be sites of pooling and long-term
persistence of o0il” and because “...cleanup can be intrusive, usually requiring flushing techniques.”
Exposed tidal flats are considered sensitive because “...cleanup is always difficult because of the potential
for mixing oil deeper into the sediments.”

The NOAA chart illustrates the location of these four types of sensitive shoreline habitats in lower Cook
Inlet. One type or another extends along almost the entire shoreline from Nanwalek (English Bay) to the
Kenai River on the east side of lower Cook Inlet. On the west side of the inlet, the sensitive habitats exist
across the south and southwest parts of Kamishak Bay; in the backs of the bays on the west and north sides
of Kamishak Bay; and from Chinitna Bay north through the West Forelands.

A third sensitivity index on Cook Inlet shoreline is being prepared for the Exxon Valdez Oil Spill Trustees
and Cook Inlet Regional Citizens Advisory Council. Some of the biophysical coastal habitat maps that
have been prepared are available online (http://imf.geocortex.net/mapping/demos/cori/launch.html). The
maps include data on shoreline type, sediment, coastal stability, eelgrass, kelp and marsh as well as
derivative data such as oil-spill sensitivity and fish-spawning potential.

New information is available on the recovery rate of lower trophic-level organisms in intertidal habitats.
The information is for the recovery rate of organisms on sheltered rocky shores in lower Cook Inlet
(Highsmith, Saupe, and Blanchard, 2001). In this study, several sites were cleared of all algae and
invertebrates, monitored for organism abundance or percent cover, and compared with control sites.
Recolonization of the kelp Alaria spp. followed recruitment of the barnacle, but neither had recolonized to
control levels by the end of the 2'4 year study. The study concludes that 5-10 years would be needed to
document full recolonization.

In summary, the subtidal and intertidal/shallow subtidal habitats in lower Cook Inlet are considered very
sensitive environmentally partly because of the concentrations of lower trophic-level organisms and partly
because of their vulnerability to floating oil slicks. The sensitive habitats extend around most of lower
Cook Inlet, and recolonization of some would require about a decade. The specific risks to these habitats
and effects on them are assessed in Section IV.B.1.c.

111.B.2. Fisheries Resources

The U.S. Congress concluded in the Magnuson-Stevens Fishery Conservation and Management Act (MSA)
(Public Law [P.L.] 94-265) that the fish off the coasts of the United States, the highly migratory species of
the high seas, the species that dwell on or in the Continental Shelf of the United States (U.S.), and the
anadromous species that spawn in U.S. rivers or estuaries, constitute valuable and renewable natural
resources. These fishery resources contribute to the food supply, economy, and health of the Nation and
provide recreational opportunities. The MSA defines “fish” to mean finfish, mollusks, crustaceans, and all
other forms of marine animal and plant life other than marine mammals and birds. The term “fishery
resource” means any fishery, any stock of fish, any species of fish, and any habitat of fish. This section
discusses representative “fish” species (as defined by the MSA) found in the Cook Inlet, Kodiak, and South
Alaskan Peninsula regions. Our analysis relies on population-level impacts; our definition of a population
is defined here as a group of organisms of one species, occupying a defined area (the central Gulf of
Alaska, which includes the South Alaskan Peninsula, Kodiak Archipelago, Shelikof Strait, Cook Inlet, and
Prince William Sound regions) and usually isolated to some degree from other similar groups. A “stock” is
defined here as a subpopulation of the area’s population. The descriptions emphasize aspects of the
morphology and life history of these species that the Proposed Action might influence. Additionally, many
species described herein have subsistence-, commercial-, and sport-fishing values.
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Although Essential Fish Habitat is discussed in Section I11.B.3, the reader may find Maps 3 through 10 and
21 of use concerning the distribution of fishes accounted for in the following.

lll.B.2.a. Pelagic Fishes

Pelagic fishes usually inhabit the water layers above the abyssal zone (waters below 4,000 meters) and
beyond the littoral zone (nearshore zone between high- and low-water marks). Many of these finfishes
migrate long distances in response to changing environmental conditions for food or reproduction. Some
pelagic fish segregate by cohort or life-history stage and use different habitat areas during these different
life stages. For example, while some adults may enter Cook Inlet during a particular year (for example,
2004) to spawn after spending years at sea in the North Pacific Ocean, other members of the same
population continue to reside at sea and may not enter Cook Inlet for a year or more (for example, 2005,
2000).

lll.B.2.a(1) Pacific Herring (Clupea pallasi)

This comparatively small fish occurs in large schools in the Cook Inlet region in early April and possibly
through early fall. The Pacific herring is one of more than 180 species in the herring family Clupeidae.
Herring are important prey for a wide variety of fishes, mammals, and birds. Pacific herring migrate in
schools and are found along both shores of the North Pacific Ocean, ranging from San Diego Bay to the
Bering Sea and Japan. Herring have a blue-green upper body with silvery sides and lack markings. The
body is laterally compressed, and the scales along the underside project in a slightly serrated arrangement.
Scales are large and easily removed. These fish may grow to 46 centimeters (18 inches) in length, but a 23-
centimeter (9-inch) specimen is considered large.

Pacific herring generally spawn during the spring. In Alaska, spawning first occurs in the southeastern
archipelago during mid-March, in Prince William Sound in April and May, and in the Bering Sea during
May and June. Spawning is confined to shallow, vegetated areas in intertidal and subtidal zones. Eggs are
adhesive, and survival is better for those eggs that stick to intertidal vegetation than for those that fall to the
bottom. Milt released by males drifts among eggs and fertilizes them. Eggs hatch in about 2 weeks,
depending on water temperature. Herring are iteroparous, spawning every year after reaching sexual
maturity at 3 or 4 years of age. The number of eggs spawned varies with the age of the female, averaging
20,000 annually. Average lifespan for these fish is about 8 years in Southeast Alaska and up to 16 years in
the Bering Sea. Egg mortaility is high. Young larvae drift and weakly swim with ocean currents and are
preyed on extensively by other vertebrate and invertebrate fauna. Following metamorphosis of larvae to
the juvenile form, they rear in sheltered bays and inlets and appear to remain segregated from adult
populations until they mature. In the Cook Inlet region, herring usually first spawn in their second year and
may continue to spawn annually for up to 15 years. Herring spawn extensively along much of the Shelikof
coastline of Kodiak Island and the South Alaska Peninsula, areas that might be affected by the Proposed
Action. Kamishak Bay is one major spawning area that supports a short-season sac-roe fishery.

Herring inhabit distinctly different habitat areas during different periods of the year. After spawning, most
adults leave inshore waters and move seaward to feed primarily on zooplankton such as copepods and other
crustaceans. They are seasonal feeders and accumulate fat reserves for periods of relative inactivity.
Herring schools often follow a diel vertical migration pattern, spending daylight hours near the bottom and
moving upward during the evening to feed (http://www.state.ak.us/adfg/notebook/fish/herring.htm).

lll.B.2.a(2) Pacific sand lance (Ammodytes hexapterus)

The Pacific sand lance occurs throughout coastal marine waters of Alaska (Mecklenburg, Mecklenburg,
and Thorsteinson, 2002). Their range includes the Bering Sea and eastern North Pacific Ocean.
Information reported in the following is from Robards et al. (1999).

Physical characteristics of the sand lance include an elongate and compressed body with diagonal skin
folds, a fleshy ridge extending the length of the body on either side of the ventral midline, a single dorsal
fin that folds back into a groove, and a projecting lower jaw. The dorsal and anal fins are supported by soft
rays only. Sand lance are metallic blue in color dorsally and silver ventrally. Sand lance generally grow to
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20 centimeters (8 inches) or less in length; however, individuals in the Bering Sea grow larger, up to 28
centimeters (11 inches) in length.

Sand lance are abundant in shallow, nearshore areas ranging in depth to 100 meters (55 fathoms), but they
are most common at depths less than 50 meters (27 fathoms) and often in as little as 6 meters (3 fathoms).
This shallow distribution probably results from their preference for light and accessibility of prey.

Sand lance are a quintessential forage fish, and as a group (there are six species worldwide) are possibly the
single most important taxon of forage fish in the Northern Hemisphere. Sand lance are preyed on by
numerous species of seabird, marine mammal, and fish, in addition to various land birds and animals.
Population fluctuations and distribution of predators are frequently linked to sand lance abundance. Sand
lance also play an important role in the ecosystem as a consumer of zooplankton.

Juvenile and adult sand lance exhibit the rather unusual habit of alternating between lying buried in the
substrate and swimming in well-formed schools. They typically are associated with fine gravel and sandy
substrates up to and including the intertidal zone. Their use of substrates appears to be highly specific. In
the natural environment, substrates used by sand lance have been characterized consistently as well
washed, drained, and unpacked and typically contain coarse sands with little or no mud and silt. Sand lance
also avoid oil-contaminated sediments. Although wide ranging, their preference for specific shallow
substrates results in a patchy distribution of groups. Sand lance bury themselves within the substrates
during periods of low light, during estivation (i.e., passing hot periods in torpor) and dormant periods, or
occasionally in response to predators.

Most investigators have reported that sand lance are abundant in preferred habitats from spring to late
summer and uncommon during the remainder of the year. Sand lance rarely are caught in the water column
during the winter months and appear to remain inactive or in hibernation while buried in intertidal and
shallow subtidal lands. If disturbed during winter on extreme low tides, however, they can move
spontaneously and quickly. Juvenile sand lance are caught occasionally in beach seines during the winter,
but they normally are found buried in substrates with adults.

Feeding occurs primarily in the water column, although epibenthic invertebrates occasionally appear in the
diet. Several researchers have shown that for sand lance, vision is far more important than olfaction in
feeding. Feeding habits of sand lance change with age. Larvae feed on phytoplankton, diatoms, and
dinoflagellates; once juveniles reach 10 millimeters (less than 1 inch), they feed on nauplii of copepods in
summer and euphausiids in winter. Adult fish prey on macrocopepods, chaetognatha, and fish larvae.
Overall, copepods are the predominant prey source for postlarval stages. Other prey reported from diets
include crustacea, amphipoda, isopod larvae, mysids, gammarid amphipods, harpacticoid copepods,
larvaceans, annelids, polychaetes, juvenile bivalves and gastropods, insect flotsam, fish larvae, and
invertebrate and fish eggs.

Sand lance typically reach maturity in their second year, although a few individuals remain immature for
longer periods. Spawning occurs in late September and October on fine gravel and sandy beaches, soon
after summer water temperatures begin to decline. Sand lance approach intertidal sites where spawning
sometimes has taken place for decades. Spawning takes place in dense formations. Female sand lance
burrow through the substrate while releasing eggs, which results in the formation of scour pits in intertidal
sediments. Females are reported to release 1,468-16,081 eggs. Eggs are deposited in the intertidal zone
just below the water line. Larvae hatch at a size of approximately 5 millimeters (less than 1 inch) before
the spring plankton bloom.

lll.B.2.a(3) Eulachon/Candlefish/Hooligan (Thaleichthys pacificus)

The eulachon is one of five species of smelt (family Osmeridae) found in Alaska. The name is derived
from the Chinook language of the Pacific Northwest Native peoples and has several variations, of which
hooligan is the most commonly used in Alaska. The eulachon, a very oily fish, also is known as the
candlefish because of its traditional use as a candle when dried and fitted with a wick. The genus name,
Thaleichthys, is Greek for rich fish, which lends to the eulachon’s reputation as having flesh of a high oil
content.

The eulachon is a small fish up to 10 inches in total length. The front of the eulachon’s dorsal fin begins
well behind where its pelvic fin is attached to its body, and its gill covers have circular grooves, which
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distinguishes it from other Alaska fishes. Young eulachon have moderately developed canine-like teeth
that they lose as they mature; by spawning time, the eulachon usually has no teeth. Eulachon generally are
blue-silver in color turning to gray-brown at spawning time, when the males are easily distinguished from
the females by tubercles on the head and on the scales along the lateral line, more musculature development
along the lateral line, and longer paired pectoral and pelvic fins.

Eulachon are anadromous, spawning and hatching in freshwater. They grow to maturity in the ocean
where, as juveniles and adults, they feed mainly on euphasids, a small shrimplike crustacean sometimes
called krill. As the spawning season approaches, eulachon gather in large schools off the mouths of
spawning streams and rivers. The upstream migration is closely keyed to the water temperature of the
stream. In Southeast Alaska, the migration can occur as early as April; while in central and western
Alaska, it generally takes place in May. Eulachon move nearshore in early May and spawn in drainages
throughout Cook Inlet. Some streams have two separate but overlapping migrations. Males usually
outnumber the females during the spawning migration. Eulachon generally spawn in the lower reaches of
the river or stream. After spawning, the majority of the eulachon die. Eggs are broadcast over sandy
gravel bottoms where they attach to particles of sand and hatch in 21-40 days, depending on the water
temperature. Depending on size, egg complements range from 17,300-39,600 per fish, averaging about
25,000 eggs. Newly hatched young are carried by currents to the sea (Hart, 1973), where they feed mainly
on copepod larvae and other plankton. After 3-4 years at sea, they return as adults to spawn.

In Alaska, eulachon are seasonally abundant in most major watershed drainages from the Southeast west to
Cook Inlet and become less abundant westward out to the Aleutian Islands and to the Pribilof Islands in the
Bering Sea. Some drainages with eulachon migrations include the Unik (Eulachon), Stikine, Taku,
Mendenhall, and Chilkat rivers in Southeast; the Situk River near Yakutat; the Copper River Delta arca
near Cordova; and the Kenai, Susitna, and Twentymile rivers in Cook Inlet. Eulachon also are present in
many smaller streams with varying abundance. In the westward margins of their range, eulachon are
displaced by a similar-appearing smelt, the rainbow smelt (Osmerus mordax [Mitchill]).

Eulachon are important forage fish. Newly hatched and juvenile eulachon are prey for a variety of larger
marine fishes, such as salmon. Marine mammals including seals, sea lions, and beluga whales also feed on
them in abundance when the eulachon gather off the mouths of their spawning streams. Spawning
eulachon and spent bodies of spawned-out eulachon are eaten by gulls, eagles, and bears and by the white
and green sturgeon in the larger rivers of Southeast Alaska, British Columbia, and the Pacific Northwest.
The spent bodies of spawned-out eulachon also contribute to the nutrient cycle as they decompose
(http://www.state.ak.us/adfg/notebook/fish/eulachon.htm).

lll.B.2.a(4) Capelin (Mallotus villosus [Muller])

The capelin is a major forage fish of the Cook Inlet region. A small fish (mature specimens are generally
13-20 centimeters [5-8 inches] long) but like salmon, the capelin is classified within the family Osmeridae
(along with smelts). Populations of capelin are large and range extensively over Alaskan waters, generally
inhabiting pelagic waters. Capelin mainly are filter feeders, thriving on planktonic organisms such as
euphausiids and copepods.

Capelin spawn on beaches and in deeper waters and are highly specific regarding spawning conditions.
Temperature, tide, and light conditions are primary criteria for successful spawning; most spawning takes
place at night or in dull, cloudy weather. On the Pacific coast of Canada, capelin spawn on gravelly
beaches in various localities in the Strait of Georgia during late September or October. Capelin also spawn
in the southwestern Bering Sea in May, and spawning capelin have been harvested from Bristol Bay at
about the same time. Capelin eggs attach to beach and bottom gravels. Depending on temperature,
hatching ranges from 15-55 days. Most capelin die after spawning. Currently, capelin have no economic
value to Alaska; however, the species is used extensively for food by other fishes, marine mammals, and
seabirds.

lll.B.2a(5) Salmonids

The Cook Inlet region is a migratory corridor and early-life rearing area for all five species of Pacific
salmon and for Dolly Varden and steelhead trout. These anadromous fishes transit much of the area,
including Shelikof Strait, as smolt leaving natal (home) freshwater drainages and again later as returning
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adult spawners. Juvenile salmonids from Prince William Sound following ocean currents also probably
transit much of Shelikof Strait and also may enter Cook Inlet. Salmon in the Cook Inlet, Kodiak, and South
Aleutian Peninsula regions afford a high value to the commercial-fishing industry.

lll.B.2.a(5)(a) Pink Salmon (Oncorhynchus gorbuscha)

The pink salmon also is known as the “humpback” or “humpy” because of the pronounced, laterally
flattened hump that develops on the backs of adult males before spawning. It is native to Pacific and arctic
coastal waters from northern California to the Mackenzie River, Canada; and to the west from the Lena
River in Siberia to Korea.

The pink salmon is the smallest of the Pacific salmon found in North America, with an average weight of
about 1.5-1.8 kilograms (3.5-4 pounds) and average length of 51-63 centimeters (20-25 inches). An adult
fish returning to coastal waters is bright steely blue on top and silvery on the sides with many large black
spots on the back and entire tailfin. Its scales are very small and the flesh is pink. As the fish approaches
the spawning streams, the bright appearance of the male is replaced by brown to black above with a white
belly; females become olive green with dusky bars or patches above and a light-colored belly. By the time
the male enters the spawning stream, it has developed the characteristic hump and hooked jaws. Juvenile
pink salmon are silvery, without the dark vertical bars, or parr marks, of the young of other salmon species.

Adult pink salmon enter Alaskan spawning streams between late June and mid-October. Different races or
runs with differing spawning times frequently occur in adjacent streams or even within the same stream.
Most pink salmon spawn within a few miles of the coast, and spawning within the intertidal zone or the
mouth of streams is very common. Shallow riffles where flowing water breaks over coarse gravel or
cobble-size rock and the downstream ends of pools are favored spawning areas. The female pink salmon
carries 1,500-2,000 eggs, depending on her size. She digs a nest, or redd, with her tail and releases her
eggs into the nest. They are immediately fertilized by one or more males and then covered by further
digging by the female. The process is commonly repeated several times until all the female’s eggs have
been released. After spawning, both males and females die usually within 2 weeks.

Eggs hatch during early to midwinter. The alevins, or young fry, feed on the attached yolk-sac material
early in their development. In late winter or spring, fry swim up out of the gravel and migrate downstream
into saltwater. The emergence and emigration of fry is heaviest during hours of darkness and usually lasts
several weeks.

Following entry into seawater, juvenile pink salmon move along beaches in dense schools near the surface,
feeding on plankton, larval fishes, and occasionally on insects. Predation is intense on very small, newly
emerged fry, but growth is rapid. By autumn, at an age of about 1 year, juvenile pink salmon are 10-15
centimeters (4-6 inches) long and move into offshore feeding grounds in the Gulf of Alaska and Aleutian
Islands waters. High-seas tag-and-recapture experiments revealed that pink salmon originating from
specific coastal areas have characteristic distributions at sea that are overlapping, nonrandom, and nearly
identical from year to year. The ranges of Alaskan pink salmon at sea and pink salmon from Asia, British
Columbia, and Washington overlap. Frequently, in a particular stream, the other odd-year or even-year
cycle will predominate although in some streams both odd- and even-year pink salmon are about equally
abundant. Cycle dominance occasionally will shift, and the previously weak cycle will become most
abundant (http://www.state.ak.us/adfg/notebook/fish/pink.htm). Spawning pink salmon reach the Cook
Inlet region annually in early July, where they spawn in most streams of this region. Pink salmon also
sometimes spawn in the intertidal zone in some streams. Pink salmon rear in the North Pacific Ocean for
two winters before returning to the Cook Inlet region to spawn and die. Pink salmon are seasonally
distributed over most of this region from spring through early fall annually.

1ll.B.2.a(5)(b) Chum Salmon (O. keta)

This species ranges to 109 centimeters (43 inches) in length and up to 20.8 kilograms (46 pounds) in weight
(Mecklenburg, Mecklenburg, and Thorsteinson, 2002). Chum salmon have the widest distribution of any
Pacific salmonid. They range south to the Sacramento River in California and the island of Kyushu in the
Sea of Japan. In the north, they range east in the Arctic Ocean to the Mackenzie River in Canada and west
to the Lena River in Siberia. Chum salmon are the most abundant commercially harvested salmon species
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in Arctic, Northwestern, and Interior Alaska but are of relatively less importance in other areas of the State,
where they are known locally as “dog salmon” and are a traditional source of dried fish for winter use.

Ocean-fresh chum salmon are metallic greenish-blue on the dorsal surface (top) with fine black speckles.
They are challenging to distinguish from sockeye and coho salmon without examining their gills or caudal
fin-scale patterns. Chum salmon have fewer but larger gillrakers than other salmon. After nearing
freshwater, however, chum salmon change color; particularly noticeable are the vertical bars of green and
purple, which lead them to be called by the common name, calico salmon. Males develop the typical
hooked snout of Pacific salmon and very large teeth, which partially account for their also being called dog
salmon. Females have a dark horizontal band along the lateral line; their green and purple vertical bars are
not so obvious.

Chum salmon often spawn in small side channels and other areas of large rivers, where upwelling springs
provide excellent conditions for egg survival. They also spawn in many of the same places as pink
salmon—small streams and intertidal zones. Some chum salmon in the Yukon River travel more than
2,000 miles to spawn in the Yukon Territory. These have the brightest color and possess the highest oil
content of any chum salmon beginning their upstream journey. Chum salmon spawning is typical of
Pacific salmon, with eggs deposited in redds located primarily in upwelling spring areas of streams.

Female chum may lay as many as 4,000 eggs, but fecundity typically ranges between 2,400 and 3,100 eggs.
Chum salmon do not remain in freshwater after emerging as fry in contrast to chinook, coho, and sockeye
salmon. Chum salmon are similar to pink salmon in this respect, except that chum fry do not move out into
the ocean in the spring as quickly as pink fry. Chum fry feed on small insects in the stream and estuary
before forming schools in saltwater, where their diet usually consists of zooplankton. By autumn, they
emigrate into the Bering Sea or Gulf of Alaska where they spend one or more of the winters of their 3- to 6-
year lives. In southeastern Alaska, most chum salmon mature at 4 years of age although there is
considerable variation in age at maturity between streams. There also is a higher percentage of chum
salmon in the northern areas of the State. Chum salmon vary in size from about 2-14 kilograms (4-30
pounds) but usually range from 3-8 kilograms (7-18 pounds), with females usually smaller than males
(http://www.state.ak.us/adfg/notebook/fish/chum.htm). Chum salmon enter the Cook Inlet region
beginning in early July, and the spawning runs continue through early August. Chum salmon spawn in
many streams throughout the region, with eggs deposited in stream gravels. Fry subsequently move
downstream to the ocean where they remain for three to four winters before returning to natal streams to
spawn and die.

ll.B.2.a(5)(c) Coho Salmon (O. kisutch)

The last of the Pacific salmon to return to the proposed sale area to spawn, coho salmon enter the region in
late July, and runs continue until September. Coho salmon, also called silver salmon, are found in coastal

waters of Alaska from Southeast to Point Hope on the Chukchi Sea and in the Yukon River to the Alaska-

Yukon border. Coho are extremely adaptable and occur in nearly all accessible bodies of freshwater, from
large transboundary watersheds to small tributaries.

Adults usually weigh approximately 3-5 kilograms (8-12 pounds) and are 61-76 centimeters (24-30 inches)
long, but individuals weighing 14 kilograms (31 pounds) have been caught. Adults in seawater or newly
arrived in freshwater are bright silver with small black spots on the back and on the upper lobe of the
caudal fin. They can be distinguished from chinook salmon (Oncorhynchus tshawytscha) by the lack of
black spots on the lower lobe of the tail and gray gums; chinook have small black spots on both caudal
lobes and have black gums. Spawning adults of both sexes have dark backs and heads with maroon to
reddish sides. Males develop a prominent hooked snout with large teeth called a “kype.” Juvenile coho
salmon have 8-12 parr marks evenly distributed above and below the lateral line, with parr marks narrower
than the interspaces. The adipose fin is uniformly pigmented. The anal fin has a long leading edge usually
tipped with white, and all fins are frequently tinted with orange.

Coho salmon enter spawning streams from July to November, usually during periods of high runoff. Run
timing reflects the migratory obstacles encountered by some specific stocks. In some streams with barrier
falls, adults arrive in July when the water is low and the falls are passable. In large rivers, adults must
arrive early, as they need several weeks or months to reach headwater spawning grounds. Run timing also
is regulated by water temperature at spawning grounds; where temperatures are low and eggs develop
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slowly, spawners demonstrate early run timing to compensate, and where temperatures are warm, adults are
late spawners. Adults hold in pools until ripened and then move onto spawning grounds; spawning
generally occurs at night. The female digs a redd and deposits 2,400-4,500 eggs. The male fertilizes eggs
with sperm as they are deposited. The eggs develop during the winter and hatch in early spring. Embryos
remain in the gravel, consuming their egg yolk for nutrition until emerging in May or June. The emergent
fry occupy shallow aquatic margins and, as they grow, establish territories that they defend from other
salmonids. They live in ponds, lakes, and pools in streams and rivers, usually among submerged woody
debris—quiet areas free of current—from which they dart out to seize drifting insects.

During autumn, juvenile coho salmon may travel miles before locating off-channel habitat where they pass
the winter free of floods. Some fish leave freshwater in the spring and rear in brackish estuarine ponds and
then move back into freshwater in autumn. They spend one to three winters in streams and may spend up
to five winters in lakes before emigrating to the sea as smolt. Their time at sea varies. Some males (called
jacks) mature and return after only 6 months at sea at a length of about 30 centimeters (12 inches), while
most fish stay 18 months at sea before returning to freshwater watersheds as full-sized adults.

Little is known of the oceanic movements of coho salmon. High-seas tagging shows that maturing
Southeast Alaska coho move northward throughout the spring and appear to concentrate in the central Gulf
of Alaska in June. They later disperse landward and migrate along the coastline until reaching their stream
of origin (http://www.state.ak.us/adfg/notebook/fish/coho.htm).

1ll.B.2.a(5)(d) Sockeye Salmon (O. nerka)

Sockeye salmon, often referred to as “red” salmon, occur in the North Pacific and Arctic oceans and
associated freshwater systems. This species ranges south to the Klamath River in California and northern
Hokkaido in Japan to as far north as Bathurst Inlet in the Canadian Arctic and the Anadyr River in Siberia.
Aboriginal people considered sockeye salmon to be an important food source and either ate them fresh or
dried them for winter use. Today, sockeye salmon support one of the most important commercial fisheries
on the Pacific coast of North America and are increasingly sought after in recreational fisheries; they
remain an important mainstay of many subsistence users.

Sockeye salmon can be distinguished from chinook, coho, and pink salmon by the lack of large, black spots
and from chum salmon by the number and shape of gill rakers on the first gill arch. Sockeye salmon have
28-40 long, slender, rough or serrated, closely set rakers on the first gill arch. Chum salmon have 19-26
short, stout, smooth rakers. Immature and prespawning sockeye salmon are elongate, fusiform, and
somewhat laterally compressed. They are metallic green blue on the back and top of the head, iridescent
silver on the sides, and white or silvery on the belly. Some fine black speckling may occur on the back, but
large spots are absent. Juveniles inhabiting freshwater have the same general coloration as immature
sockeye salmon in the ocean, but they are less iridescent. Juveniles also have dark, oval parr marks on their
sides. These parr marks are short, less than the diameter of the eye, and rarely extend below the lateral line.
Breeding males develop a humped back and elongated, hooked jaws filled with sharp, canine-like teeth.
Both sexes turn brilliant to dark red on the back and sides, pale to olive-green on the head and upper jaw,
and white on the lower jaw.

Sockeye salmon are anadromous; they live in the sea and enter freshwater systems to spawn. After
hatching, juvenile sockeye salmon may spend up to 4 years in freshwater before emigrating to sea as
silvery smolt. They grow quickly in the sea, usually reaching 2-4 kilograms (4-8 pounds) after 1-4 years.
Mature sockeye salmon travel thousands of miles from ocean-feeding areas to spawn in the same
freshwater system where they were born. Little is known about the navigation mechanisms or cues they
use on the high seas, although some evidence suggests that they may use cues from the earth’s magnetic
field. Once near their natal freshwater system, sockeye salmon use olfactory cues to guide them home.
Maturing sockeye salmon return to freshwater systems from the ocean during the summer months, and
most populations show little variation in their arrival time to the spawning grounds from year to year. Like
all Pacific salmon, sockeye salmon die within a few weeks after spawning.

Adult sockeye return to Cook Inlet and the Shelikof Strait region annually in late June, and runs continue
through early August. Watersheds with lakes produce the greatest number of sockeye salmon. Spawning
usually occurs in rivers, streams, and upwelling areas along lake beaches. The female selects the spawning
site, digs a redd with her tail, and deposits eggs in the downstream portion of the redd as one or more males
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swim beside her and fertilize the eggs as they are extruded. After each spawning act, the female covers her
eggs by dislodging gravel at the upstream end of the redd with her tail. A female usually deposits about
five batches of eggs in a redd. Depending upon her size, a female produces from 2,000-4,500 eggs. Eggs
hatch during the winter, and the young sac-fry, or alevins, remain in the gravel, living off their yolk sacs
until early spring. At this time, they emerge from the gravel as fry and move into rearing areas. In
watersheds with lakes, juveniles usually spend 1-3 years in freshwater before migrating to the ocean in the
spring as smolts. However, in watersheds without lakes, many juveniles migrate to the ocean soon after
emerging from the gravel.

Once in the ocean, sockeye salmon grow quickly. Mature sockeye salmon that have spent only 1 year in
the ocean are called jacks and, almost without exception, are males. Sockeye salmon return to their natal
stream to spawn after spending 1-4 years in the ocean. While returning adults usually weigh between 2 and
4 kilograms (4 and 8 pounds), weights in excess of 7 kilograms (15 pounds) have been reported. In some
areas, populations of sockeye salmon remain in freshwater all their lives. This landlocked form of sockeye
salmon, called “kokanee,” reaches a much smaller maximum size than the anadromous form and rarely
grows to be more than 36 centimeters (14 inches) long. While inhabiting freshwater, juvenile sockeye
salmon feed mainly on zooplankton (for example, ostracods, cladocerans, and copepods), benthic
amphipods, and insects. In the ocean, sockeye salmon feed on zooplankton (for example, copepods,
euphausids, ostracods, and crustacean larvae), but they also prey on larval and small adult fishes (for
example, sand lance) and occasionally squid (http://www.state.ak.us/adfg/notebook/fish/sockeye.htm).

1ll.B.2.a(5)(e) Chinook Salmon (O. tshawytscha)

The chinook (king) salmon is the largest of all Pacific salmonids, with weights of individual fish commonly
exceeding 14 kilograms (30 pounds). A 57-kilogram (126-pound) chinook salmon taken in a fish trap near
Petersburg, Alaska, in 1949 is the largest on record. The largest sport-caught chinook salmon was a 44
kilograms (97 pound) fish taken in the Kenai River in 1986.

The chinook salmon has numerous local names. In Washington and Oregon, chinook salmon are called
chinook, while in British Columbia they are called spring salmon. Other names are quinnat, tyee, tule,
blackmouth, and king salmon.

In North America, chinook salmon range from the Monterey Bay area of California to the Chukchi Sea,
Alaska. On the Asian coast, chinook salmon occur from the Anadyr River area of Siberia southward to
Hokkaido, Japan. In Alaska, this species is abundant from the Southeast Panhandle to the Yukon River.
Major numbers make runs into the Yukon, Kuskokwim, Nushagak, Susitna, Kenai, Copper, Alsek, Taku,
and Stikine rivers. Important runs also occur in many smaller streams.

Adults are distinguished by black irregular spotting on the back and dorsal fins and on both lobes of the
caudal fin. Chinook salmon also have a black pigment along the gum line, which gives them the name
“blackmouth” in some areas. In the ocean, the chinook salmon is a robust, deep-bodied fish with a bluish-
green coloration on the back, which fades to a silvery color on the sides and white on the belly. Colors of
spawning chinook salmon in freshwater range from red to copper to almost black, depending on location
and degree of maturation. Males are more deeply colored than the females and also are distinguished by
their “ridgeback” condition and hooked nose or upper jaw. Juveniles are recognizable by well-developed
parr marks bisected by the lateral line.

Chinook salmon are anadromous; they hatch in freshwater, spend part of their life in the ocean, and then
spawn in freshwater. All chinooks die after spawning. Chinook salmon become sexually mature sometime
during their second through seventh year and, as a result, fish in any spawning run may vary greatly in size.
For example, a mature 3-year-old probably will weigh less than 2 kilograms (4 pounds), while a mature 7-
year-old may exceed 22 kilograms (50 pounds). Females tend to be older than males at maturity. In many
spawning runs, males outnumber females in all but the 6- and 7-year age groups. Small Chinooks that
mature after spending only one winter in the ocean are commonly referred to as jacks and usually are
males. Alaska streams normally receive a single run of chinook salmon, from May through July.

Chinook salmon often make extensive freshwater spawning migrations to reach their home streams on
some of the larger river systems. Yukon River spawners bound for headwaters in the Yukon Territory,
Canada, will travel more than 3,219 river kilometers (2,000 river miles) during a 60-day period. Chinook
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salmon do not feed during the freshwater spawning migration, and their condition deteriorates gradually
during the spawning run as their bodies consume stored energy reserves.

Each female deposits from 3,000-14,000 eggs in several gravel redds, which she excavates in relatively
deep, moving freshwater. In Alaska, eggs usually hatch in late winter or early spring, depending on the
timing of spawning and water temperature. Newly hatched fish, called alevins, live in the gravel for
several weeks until they absorb their attached yolk sac. Later, these juveniles, now called fry, wiggle up
through the gravel in early spring. In Alaska, most juvenile chinook salmon remain in freshwater until the
following spring when they emigrate to the sea in their second year of life. These seaward emigrants are
called smolts. Juvenile chinooks in freshwater feed on plankton and insects. In the ocean, they eat a
variety of organisms including herring, pilchard, sand lance, squid, and crustaceans. Salmon grow rapidly
in the ocean and often double their weight during a single summer season
(http://www.state.ak.us/adfg/notebook/fish/chinook.htm). Spawning chinook salmon enter the proposed
sale area during early May and are present in some spawning streams by the end of that month. During this
same period, chinook salmon smolt are emigrating downstream to the North Pacific Ocean.

lll.B.2.a(5)(f) Steelhead Trout (O. mykiss irideus)

The steelhead trout is a rainbow trout that has spent a part of its life in the sea. There are no major physical
differences between rainbow and steelhead trout; however, their differing lifestyles have resulted in subtle
differences in color, shape, and general appearance.

Generally speaking, steelhead are more slender and streamlined than rainbow trout. The coloration on the
back of the steelhead is basically blue-green shading to olive with black, regularly spaced spots. Steelhead
from the ocean are much more silver than the resident rainbow. The silvery sheen gradually fades in
freshwater, and steelhead become difficult to differentiate from resident rainbow trout as the spawning
period approaches. Spawning steelhead and rainbow develop a distinct pink-to-red stripelike coloration
that blends along the side, both above and below the lateral line. On steelhead, the rainbow trout coloration
gradually fades following spawning to the more characteristic silvery color that the fish display during their
ocean journey. The silvery sheen and streamlined shape of ocean-bright steelhead is essential to survival in
the ocean environment. Juvenile steelhead trout are identical to rainbow trout until the period prior to their
ocean migrations. Young trout and stunted adults have 8-13 parr marks on their sides. Before immigrating
to the sea, juvenile steelhead become very silvery and resemble miniature adults. They are called “smolt”
during this life phase.

Steelhead are found in coastal streams of Alaska from the Dixon Entrance northward and west around the
Gulf of Alaska down to the Cold Bay area on the Alaska Peninsula. There are no documented populations
of steelhead on the Alaska mainland west of the Susitna River and north of the Chignik River system. This
area is generally known as Bristol Bay and contains excellent resident rainbow trout populations but no
steelhead. Steelhead are unevenly distributed throughout the Cook Inlet, Kodiak, and South Aleutian
Peninsula region. Large numbers are intercepted in high-seas fisheries and, undoubtedly, many of these
fish are of Alaska origin. Steelhead migrate to areas west of the Aleutian Islands and are routinely caught
in net fisheries off the coast of Japan.

When compared to the habits of resident trout, steelhead lead a complicated and dangerous life. Each
spring, thousands of 15-centimeter (6-inch) steelhead smolt leave streams to begin their ocean journeys.
For every 100 smolt that reach the sea, only 5-10 will return as a first-spawning adult. Within a 1-, 2-, or
sometimes 3-year period, Alaskan steelheads will move hundreds of miles from the parent stream. Some
subpopulations return to home streams as early in the year as July and are known as “summer steelhead.”
Summer steelhead are relatively rare in Alaska and found in only a few select streams in Southeast Alaska.
Fall-run steelhead are much more common, particularly in the systems north of Frederick Sound. These
fish enter the watersheds as adults in August, September, October, and on into the winter. The Anchor,
Naha, Karluk, and Situk rivers have good fall runs of steelhead. Many of the Southeast Alaska systems
have spring-run steelhead. These fish end their ocean journeys in mid-April, May, and June.

Spawning commences about mid-April and usually continues throughout May and early June. A male may
spawn with several females, and more males than females die during the spawning period. Unlike salmon,
steelhead commonly spawn more than once, and fish more than 71 centimeters (28 inches) almost always
are repeat spawners. Spent spawners move slowly downstream to the sea, and their color returns to a bright
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silvery hue. Lost fats are restored, and adults again visit the feeding regions of their first ocean migration.
On rare occasions, a fish will return to the spawning stream within a few months, but most repeat spawners
spend at least one winter in the sea between spawning migrations. While adult spawning wounds heal and
growth resumes, the eggs that were deposited deep in the gravel during spring quickly develop into alevins
or sac fry. These tiny fish gradually absorb their yolk sac and work their way to the surface. By
midsummer, fry emerge from gravel habitat, minus the yolk sac, and seek refuge along stream margins and
in protected areas. Generally, juvenile steelhead remain in the parent stream for about 3 years before
emigrating to saltwater (http://www.state.ak.us/adfg/notebook/fish/steelhd.htm).

1ll.B.2.a(5)(g) Cutthroat Trout (O. clarkii)

Cutthroat trout occur as sea-run or resident (nonsea run) forms in streams and lakes along the coastal range
from lower Southeast Alaska to Prince William Sound and are the most common trout species in the region
(http://www.state.ak.us/adfg/notebook/fish). The resident form lives in a wide variety of biotopes from
small headwater tributaries and bog ponds to large lakes and rivers. Sea-run cutthroat usually are found in
river or stream systems with accessible lakes, mostly south of Fredrick Sound. In some watersheds, such as
the Taku River, the two forms are found together. The extent of breeding between the two forms is
unknown, and the reason that some fish migrate to sea while others stay in freshwater remains unanswered.

Juveniles are 2-15 centimeters (1-6 inches) long and silver or yellowish, with about 10 oval parr marks
overlaid with small black spots. Some juveniles have faint red or pink along the lateral line and on the gill
covers. Adult coloration varies widely with habitat and life history: resident fish living in bog ponds are
15-40 centimeters (6-16 inches) long; are golden yellow with dark spots on the body and dorsal and caudal
fins; and have a vivid red slash mark under the jaw (hence the name cutthroat). Free-swimming residents
in large landlocked lakes can exceed 61 centimeters (24 inches) in length and are uniformly silver with
black spots, rosy gill covers, and a faint slash mark. Sea-run cutthroat are smaller, seldom more than 46
centimeters (18 inches) long. They are bluish-silver with dark or olive backs and less conspicuous black
spots. The characteristic slash is a faint yellow. Lack of a distinct slash mark in sea-run and resident forms
has led anglers to confuse the fish with rainbow trout. Cutthroat can be positively identified with difficulty
by the presence of minute teeth between the gills behind the base of the tongue.

Resident and sea-run coastal cutthroat trout have similar early life histories. Adults spawn in small,
isolated headwater streams from late April to early June, and young cutthroat emerge from the gravel in
July. The selection of isolated spawning areas is thought to reduce interaction of young cutthroat with
more aggressive juvenile steelhead and coho salmon. Later, young occupy beaver ponds, sloughs, or lakes.
Sea-run juveniles can be displaced to downstream mainstem and estuarine areas where they reside for the
summer, then migrate back upstream with the onset of winter floods. Sea-run cutthroat rear for 3-4 years in
freshwater and migrate to sea during May, when they are about 20 centimeters (8 inches) long. Time at sea
varies from a few days to more than a hundred days before they return to their natal stream. During their
migration, they follow the shoreline and do not cross open bodies of water and seldom venture farther than
48-72 kilometers (30-45 miles) from their home stream. In autumn, they return to their home stream where
they mature during the winter months. Homing is very precise; cutthroat can return to the same tributary
stream where they emerged and developed. Cutthroat mature at 5-7 years and live to be 9-10 years old.
Survival through the winter and return to saltwater is about 40%. About 60% of the migrants are sexually
mature, a characteristic that tends to limit egg deposition and reproductive potential. Resident coastal
cutthroat remain in freshwater after emergence and live in streams, beaver ponds, sloughs, and lakes. In
lakes, smaller cutthroat hide among lily pads, sunken logs, or rubble from which they dart out and seize
insects and small fish. Some fish abandon this “sit and wait” feeding strategy when they reach about 36
centimeters (14 inches) in length and become cruisers, pursuing and eating other fish. Cutthroat adapting
this feeding strategy can grow from 61-71 centimeters (24-28 inches), weigh 3 kilograms (8 pounds), and
live to be more than 12 years old. These trophy-class cutthroat are found in large, landlocked lakes with
populations of kokanee (landlocked sockeye salmon (Oncorhynchus nerka).

Mecklenburg, Mecklenburg, and Thorsteinson (2002) list the distribution of cutthroat trout to include
coastal and insular waters east of the Kenai Peninsula at Gore Point and southward to California.
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lll.B.2.a(5)(h) Dolly Varden (Salvelinus malma)

Dolly Varden are locally abundant in all coastal waters of Alaska. Two basic forms of Dolly Varden occur
in Alaska waters (http://www.state.ak.us/adfg/notebook/fish/dolly v.htm). The southern form ranges from
lower Southeast Alaska to the tip of the Aleutian Chain, and the northern form is distributed in north slope
drainages of the Aleutian Range northward along Alaska’s coast to the Canada border. Anadromous and
freshwater varieties of both forms exist with lake, river, and dwarf populations being found among
freshwater residents. Little is known of the habits of Alaskan nonmigratory Dolly Varden.

Young Dolly Varden have about 8-10 dark, wide parr marks or oval blotches that contrast with the mottled
olive-brown color of their body. Sea-run fish are silvery with an olive-green to brown color on the dorsal
surface and numerous red to orange spots on their sides. Mature males become brilliant red on the lower
body surface, and ventral fins become reddish-black with white along the leading edges. Mature females
are similar but less brightly colored. Males develop an extended lower jaw that hooks upward, fitting into a
groove that forms in the upper jaw. A hook also forms in females but is considerably less pronounced.

Dolly Varden belong to a group of fish called char. The light spots on their sides distinguish them from
most trout and salmon, which usually are black spotted or speckled.

Dolly Varden spawn in streams, usually during autumn from mid-August to November. Depending on her
size, the female may deposit from 600-6,000 eggs (2,500-10,000 in the northern form) in depressions, or
redds, which she constructs by digging with her tail fin in the streambed gravel. The male usually takes no
part in nest-building activities and spends time fighting and chasing other males. When the female is ready
to deposit her eggs, the male moves to her side and spawning begins. Sperm and eggs are released
simultaneously into the redd.

Eggs develop slowly in cold water during the incubation period. Hatching of the eggs may occur in March,
4-5 months after fertilization. After hatching, the young derive sustenance from their yolk sac and usually
do not emerge from the gravel until this food source is consumed. Emergence usually occurs in April or
May for the southern form and in June for the northern form.

Young Dolly Varden rear in streams before moving to sea. During this rearing period, their growth is slow,
a fact that may be attributed to their somewhat inactive habits. Young Dolly Varden often remain on the
bottom, hidden under stones and logs, or in undercut areas along the stream bank, and appear to select most
of their food from the stream bottom.

Most Dolly Varden emigrate to sea in their third or fourth year, but some linger as long as their sixth year.
At this time, they are about 13 centimeters (5 inches) long and are called smolt. This emigration usually
occurs in May or June, although significant but smaller numbers have been recorded emigrating to sea in
September and October. This emigration is the initiation of a fascinating pattern of migration.

After their first emigration from natal habitat to sea, Dolly Varden usually spend the rest of their lives
wintering in and migrating to and from freshwater. Southern form Dolly Varden overwinter in lakes,
whereas most northern Dolly Varden overwinter in rivers. Those hatched and reared in a lake system
conduct annual feeding migrations to sea and return to a lake or river each year for the winter. However,
southern Dolly Varden originating from nonlake systems must seek a lake in which to winter. Recent
research indicates that they locate lakes by random searching, moving from one stream to another until they
find one with a lake. Once a lake is found, these fish may conduct annual seaward migration in the spring,
sometimes entering other stream systems in their search for food.

At maturity, Dolly Varden return to spawn in their stream of natal origin. The fish possesses the ability to
find their “home” stream without randomly searching, as is used for locating suitable wintering habitat.
Those of the southern form that survive the rigors of spawning return to a lake shortly thereafter, while
northern form Dolly Varden usually overwinter in the river system in which they spawned.

Most southern form Dolly Varden reach maturity at age 5 or 6 years. At this age, they may be 30-41
centimeters (12-16 inches) long and may weigh from 0.2-0.5 kilograms (0.5-1 pound). Northern form
Dolly Varden reach maturity at age 5-9 years after having spent three or four summers at sea, and may be
41-61 centimeters (16-24 inches) long. Mortality after spawning varies, depending on the sex and age of
the fish. Males experience a much higher mortality rate after spawning, partly due to fighting and the
subsequent damage inflicted on each other. It is doubtful that much more than 50% of the Dolly Varden
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live to spawn a second time. A small number may live to spawn more than twice. Few southern Dolly
Varden appear to live longer than 8 years. Northern Dolly Varden may live as long as 16 years, but
individuals over age 10 years are uncommon. Maximum size for southern Dolly Varden is between 38-56
centimeters (15-22 inches) and up to nearly 2 kilograms (4 pounds); however, occasional 4- 5-kilogram (9-
to 12-pound) giants are reported, especially in northern populations.

Additional information regarding Dolly Varden in Alaskan waters may be found in Mecklenburg,
Mecklenburg, and Thorsteinson (2002).

111.B.2.b. Groundfish

The term “groundfish” loosely groups the finfishes that, for much of their time, remain near the seafloor.
Spawning and early life, however, may be in pelagic waters. The following groundfish species are
considered commercially valuable in the Cook Inlet, Kodiak, and South Aleutian Peninsula regions.

lll.B.2.b(1) Pacific Cod (Gadus macrocephalus)

The Pacific cod is a largely demersal (bottom-dwelling) fish that may reach a length of 1 meter (3.25 feet).
Pacific cod are fast growing, maturing in 3 years. There is concurrently rapid turnover in subpopulations,
as predation and commercial fishing take their toll. Pacific cod form aggregations during the peak
spawning season, which extends approximately from January through May (North Pacific Fishery
Management Council, 1998). The adhesive, demersal eggs hatch in about 13-14 days, depending on water
temperature. The resultant larvae are pelagic for a time before entering the benthos. Pacific cod feed on
pollock, herring, smelt, mollusks, crabs, shrimp, and other similar-sized marine organisms (Hart, 1973).

111.B.2.b(2) Pacific Hake (Merluccius productus)

The Pacific hake (Pacific whiting), a codlike fish may be found throughout the Cook Inlet region although
not in large numbers. Ranging to about 91 centimeters (36 inches) in length, its principal identifying
characteristic is the presence of two dorsal fins. Hake spawn for an extended annual period, possibly for up
to several months in this region. Depending on the size of the fish, hake may release nearly a half-million
eggs per individual, and the pelagic eggs may hatch in as little as 3 days. Hake are demersal in nature,
although they sometimes make vertical ventures into the water column at night, probably for feeding.
Larval hake consume copepods and similarly sized organisms. Adult hake prey on euphausiids, sand lance,
anchovies, and other forage fishes. In turn, hake are prey for other marine fishes, marine birds, and marine
mammals.

1ll.B.2.b(3) Walleye Pollock (Theragra chalcogramma)

This codlike species occurs throughout the proposed sale area, with a large spring spawning aggregation in
parts of Shelikof Strait. Pollock are found at depths of 20-2,000 meters (11-1,094 fathoms). The species
also inhabits pelagic waters in some areas at various times. In size, walleye pollock range to 91 centimeters
(36 inches) long; however, they enter the commercial-trawl fisheries at about 25 centimeters (12 inches)
long (Hood and Zimmerman, 1986). Adult pollock consume shrimp, sand lance, herring, small salmon,
and similar organisms they encounter. Walleye pollock also are cannibalistic.

Walleye pollock spawn in the spring in large aggregations, although there is extended spawning by smaller
numbers throughout the year. Eggs may be close to the surface initially and hatch in about 10-20 days
(depending on water temperatures). Pelagic larvae remain at the sea surface for up to 30 days, again
depending on water temperature (and available food supply). Fisheries survey data indicate larval pollock
may use the stratified warmer upper waters of the midshelf to avoid predation by adult Pollock, which
reside in the colder bottom water (North Pacific Fishery Management Council, 1998).

1ll.B.2.b(4) Pacific Ocean Perch (Sebastes alutus)

This representative species of the 30 rockfish species so far recovered from the Gulf of Alaska ranges over
much of the continental shelf of the Gulf of Alaska westward to the nations of the Russian Commonwealth.
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This group is unique in that many are very long lived and bear their young alive (as opposed to spawning
eggs into the water). The Pacific Ocean perch was formerly a much-sought-after commercial species that
was then overexploited.

Adult Pacific Ocean perch usually are found in gravel, rocky, or boulder-strewn substrates in and along the
gullies, submarine canyons, and depressions of the upper continental slope. Larvae and juveniles are
pelagic until joining adults in these demersal habitats after 2 or 3 years.

1ll.B.2.b(5) Sablefish (Anoplopama fimbria)

Sablefish (black cod) are found within the Cook Inlet proposed sale area and is a valued commercial
species. However, most are harvested outside the sale area, because this species usually occurs at depths of
366-915 meters (200-500 fathoms). Sablefish are largely demersal in habit with some nocturnal forays into
pelagic waters. Sablefish range to 1 meter (40 inches) in length and are a relatively long-lived species
(some to 35 years). Sablefish probably spawn during the spring, but little is known about their spawning
movements or egg-larval development. The eggs are pelagic as are the early prolarvae. Later larval stages
occupy waters 150 meters in depth. Sablefish are indiscriminate feeders on a large variety of benthic and
pelagic fauna.

111.B.2.b(6) Pacific Halibut (Hippoglossus stenolepis)

The largest of the flounder family, Pacific halibut, inhabit much of the Cook Inlet proposed sale Area.
Halibut are demersal and inhabit depths ranging from 50-500 meters (North Pacific Fishery Management
Council, 1998). Halibut are more elongated than most flatfishes, the width being about one-third the
length. Small scales are imbedded in the skin. Halibut have both eyes on their dark, or upper, side. The
color on the dark side varies but tends to assume the coloration of the seafloor; the underside is lighter.
This color adaptation probably allows halibut to avoid detection by both prey and predator.

Spawning takes place during winter months and peaks from December through February. Most spawning
takes place on the continental slope in waters 366-549 meters (200-300 fathoms) in depth. Male halibut
sexually mature at 7 or 8 years of age, and females sexually mature at 8-12 years. Females lay 2-3 million
eggs annually, depending on their size. Fertilized eggs hatch after about 15 days. Free-floating eggs and
larvae float for up to 6 months and are transported up to several hundred miles by currents of the North
Pacific. During the planktonic stage, many developmental changes occur in the young halibut, including
migration of the left eye to the right side of the fish. During this time, young halibut rise to the surface and
are carried to shallower waters by prevailing currents. In shallower waters, young halibut then assume
demersal lifestyles. Most young halibut ultimately spend from 5-7 years in rich, shallow nursery grounds
as in the Bering Sea.

Young halibut, up to 10 years of age, are highly migratory and generally migrate in a clockwise direction
east and south throughout the Gulf of Alaska. Halibut in the older age classes tend to be much less
migratory. Older fish often use both shallow and deep waters over the annual cycle; however, they have
much smaller “home ranges” than younger, more migratory fish.

Research indicates that there may be small, localized spawning subpopulations in deep waters such as in
Chatham Straight in northern Southeast Alaska. However, because of the free-floating nature of eggs and
larvae and subsequent mixing of juvenile halibut from throughout the Gulf of Alaska, there is only one
known genetic stock of halibut in the northern Pacific. Halibut growth rate varies depending on locations
and habitat conditions. Females grow faster and live longer than males. The oldest recorded female was
42 years old, and the oldest male was 27 years old. The largest ever recorded for the northern Pacific was a
225-kilogram (495-pound) fish caught near Petersburg, Alaska. Being strong swimmers, halibut can eat a
large variety of fishes (for example, cod, turbot, pollock) and some invertebrates (for example, crab and
shrimp). Sometimes halibut leave the seafloor to forage on pelagic fish (for example, sand lance and
herring) (http://www.state.ak.us/adfg/notebook/fish/halibut.htm).
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11.B.2.b(7) Other Groundfish

Lesser numbers of arrowtooth flounder, yellowfin sole, Atka mackerel, and other groundfish inhabit the
Cook Inlet, Kodiak, and South Aleutian Peninsula region. These species generally are in the same habitats
as the previously discussed groundfish species.

lll.B.2.c. Shellfish

“Shellfish” is a collective term that generally refers to harvestable mollusks and crustaceans. The coastal
ecosystem of the Gulf of Alaska underwent a shift from an epibenthic community dominated largely by
crustaceans to one now dominated by several species of finfishes (Anderson, Blackburn, and Johnson,
1997). The reorganization of domineering species in coastal waters resulted from a shift in ocean climate
during the late 1970’s (Anderson and Piatt, 1999). Analysis of climatological data from the northeast
Pacific led Ware (1995) to predict another regime shift to occur in early 2000. If so, cold regime conditions
are predicted to enhance crustacean abundance again, while dampening groundfish and salmon numbers
(Anderson and Piatt, 1999).

ll.B.2.c(1) Razor Clam (Siliqua patula)

The razor clam is an important bivalve mollusk harvested extensively throughout its range by commercial
and sport fisheries (http://www.state.ak.us/adfg/notebook/shellfsh). Its scientific name is derived from the
Latin: siligua means pod, and patula means open; thus, “resembling an open pod.” The razor clam was
first described in 1788 from specimens found near Coal Harbor, Alaska, which was adjacent to the present
Kenai Peninsula community of Homer. Four species are currently considered to be present on the west
coast of North America. The two most frequently encountered species of razor clam are the Pacific (S.
patula) and the northern or Arctic razor clam (S. alta). The Arctic razor clam is found in southern Cook
Inlet westward to the Bering Sea and Siberia. The Pacific razor clam is more widely distributed and is
found from Pismo, California north to the Aleutian Islands. S. patula is the more-frequently encountered of
the two species.

The long, narrow shell of S. patula may attain a length greater than 18 centimeters (7 inches). In very
young specimens, the periostracum, or outermost tissue-like layer of the shell, is brown. It gradually
becomes yellowish-brown in medium-sized animals and changes again to brown with age. The
periostracum of large or old specimens usually is eroded. The inside of the shell is glossy white,
sometimes with purple areas showing through and a prominent rib extends from the upper or early part of
the shell to the shell edge. S. patula can be distinguished from S. alta, because the latter generally has a
heavier, broader, darker shell. Also, all exposed parts of the mantle (the fold or lobe that contains the shell-
secreting glands, siphon (neck), and foot of S. alfa are colored by dark brown pigment, distinguishing it
from S. patula, which lacks this coloration. The siphon of S. patula is less closely fused, has a distinct
tendency to separate near the opening, and lacks tubercles. S. alfa is found higher on beaches and, owing to
its short siphon, stays closer to the surface. These characteristics make it easy for commercial and
recreational clamdiggers to tell the two species apart.

S. patula may become sexually mature as early as the end of its third growing season or following the
formation of the third annulus ring; all are probably sexually mature by the time they enter their seventh
growing season. Breeding occurs between May and September and is closely associated with rising water
temperatures. A temperature of nearly 13 °Celsius (55 °Fahrenheit) is believed to be required to trigger
spawning. Sexes are separate in razor clams. In breeding, eggs and sperm are discharged onto wet sand
and into seawater. Fertilization occurs by chance. Where the razor clam’s reproductive cycle lacks
efficiency, it compensates with numbers. Although an exact count of the number of eggs contained in a
female razor clam is not probable, some researchers estimated that number at between 300,000 and 118.5
million. The larger the female razor clam, the greater the number of eggs produced. The chance of
survival for an individual egg is very low. Microscopic larvae bear little resemblance to parent clams.
They have short, hair-like projections called cilia with which to propel them. Toward the end of the larval
free-swimming period (veliger stage), which may last from 5-16 weeks, shells begin to form and the young
start resembling clams. Young clams then take up residence in sand where their growth rate varies from
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area to area. Some razor clams in Alaska have attained the age of 18 years, and it is possible that older
individuals exist.

Razor clams live in surf-swept and somewhat protected sand beaches of the open ocean. They are found
from approximately 1.2 meters (4 feet) above the mean low-water level down to depths of 55 meters (180
feet). Large assemblages of razor clams occur in waters near Augustine Island of western Cook Inlet.
Additional large assemblages of razor clams inhabit Kachemak Bay.

Razor clams subsist on phyto- and zooplankton filtered from surrounding seawater.

Rarely, small cysts are imbedded in the siphon of the razor clam. These cysts are one of the intermediate
stages in the life cycle of a parasitic nematode (round worm) of the common skate. They evidently do not
affect the razor clam. Occasionally, a small pink or white leach-like animal may be found attached to the
inside of the siphon. This is a nemertean worm that lives commensally without harming the razor clam.

lll.B.2.c(2) Pacific Weathervane Scallop (Patinopecten caurinus)

The Pacific weathervane scallop is one of several species of true scallops, family Pectinidae, found in the
eastern North Pacific Ocean. This scallop supports a sporadic but important commercial fishery in Alaska
waters from Yakutat to the eastern Aleutians.

Weathervane scallops are bivalves, referring to the two flattened, shelly valves that are hinged together.
Shell lengths may reach 20 centimeters (8 inches) or larger at maturity. The shells are a brownish color on
the outside and have many prominent heavy ribs.

Generally weathervane scallops are sexually mature at age 3 or 4 years and are of commercially harvestable
size at 6-8 years. Age is determined by counting the annuli, concentric rings on the shell, which are formed
with the colder or warmer water temperatures of winter or summer. Scallops are found in beds (areas of
abundant numbers), and are dioecious, having separate sexes. Spawning occurs in June and July where the
spermatozoa and ova are released into the water. Ova that are fertilized will settle to the bottom. After
approximately 1 month, hatching occurs and larvae drift with the tidal currents. Over the following 2-3
weeks, larvae gain shell weight, settle to the bottom, and attach themselves to seaweed. Within 4-8 weeks
after settling, juveniles develop the ability to swim. At this time, the juvenile scallop is approximately 0.9
centimeters (0.4 inches) in diameter and assumes the adult form. Growth is very rapid the first few years
and is minimal after age 10. Scallops may live for 18 years.

Weathervane scallops have specialized adaptations that facilitate escaping predation or other disturbing
conditions. Scallops are the only bivalves whose adult stage is capable of swimming. This ability is
accomplished by the rapid ejection of water from the interior of the shell in a jet-like action. Swimming
can be maintained for 15-20 seconds and rarely exceeds 6 meters (20 feet). Another unique adaptation of
scallops includes the presence of many jewel-like eyes that are sensitive to changing light or moving
objects. Also, scallops have small tentacles that are highly sensitive to waterborne chemicals and water
temperature. Prominent heavy ribbing on the shell halves serve as strengthening structures to complete the
scallop’s defenses.

Weathervane scallops are found on sand, gravel, and rock bottoms from 45-183 meters (150-600 feet). In
Cook Inlet, there are two scallop beds easterly of Augustine Island in 38-115 meters (120-360 feet) that are
commercially harvested (Lambdin, 2003, pers. commun.). Weathervane scallops feed by filtering
microscopic plankton from the water.

lll.B.2.¢(3) Pandalid Shrimp

Five species of pandalid shrimp of various commercial and subsistence values are found in the cool waters
off the coast of Alaska (http://www.state.ak.us/adfg/notebook/shellfish/shrimp.htm). Pink shrimp
(Pandalus borealis) are the foundation of the commercial trawl shrimp fishery in Alaska. Pinks are
circumpolar in distribution, though the greatest concentrations occur in the Gulf of Alaska. Ranging from
Puget Sound to the arctic coast of Alaska, the humpy shrimp (P. goniurus) usually is harvested
incidentally to pink shrimp. In some cases, however, the humpy constitutes the primary species caught.
Both pink and humpy shrimp usually are marketed as cocktail or salad shrimp. Known for its sweet flavor,
the sidestripe shrimp (Pandalopsis dispar) also is caught incidentally to pinks; however, there are small
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trawl fisheries in Prince William Sound and Southeast Alaska that target on this deeper water species. The
coonstripe shrimp (Pandalus hypsinotis) is the prized target of various pot shrimp fisheries around the
State. Coonstripe shrimp can be found from the Bering Sea to the Strait of Juan de Fuca, while sidestripes
range from the Bering Sea to Oregon. Spot shrimp (P. platyceros) is the largest shrimp in the North
Pacific. Ranging from Unalaska Island to San Diego, this species is highly valued by commercial pot
fishers and subsistence users alike. Most of the catch from the sidestripe, coonstripe, and spot fisheries is
sold fresh in both local and foreign markets.

Pandalid shrimp can be characterized by a long, well-developed spiny rostrum and are medium to large in
size for shrimp. The body generally is slender, and there are five pairs of “swimmerets” located on the
underside of the abdomen. Pinks exhibit uniform coloration from light to reddish pink. The humpy shrimp
is also light to reddish pink but has a series of reddish dots that form faint stripes backwards across the
abdomen (or body). Midway down the back is a pinched area or “hump,” which further distinguishes the
humpies from pinks. Pinks and humpies are the smallest of the commercial pandalids. Coonstripes are
very robust, have large heads, and have a series of dark bands on both legs and body. The sidestripe is
relatively slender with characteristic long antennules. A light pink in color, sidestripes earn their title by
the presence of white bands that run the length of the abdomen. Both coonstripes and sidestripes are
medium in size. Spot shrimp are large and stout and are light brown to orange in color. Conspicuous,
white, paired spots located just behind the carapace (head) and just in front of the tail give the spot shrimp
its common name.

Pandalid shrimp exhibit protandrous hermaphroditism (each individual spends the early mature part of its
life as a male and later transforms into a female for the balance of its lifetime). For example, a pink shrimp
typically will mature sexually as a male, spawn one or more times, pass through a short transitional phase,
and subsequently mature and spawn as a female. In the spring after about a 6-month incubation, the eggs
hatch into planktonic, free-swimming larvae. By midsummer, the larvae have undergone several molts,
rapidly increasing in size after each molt. After the last larval molt, the shrimp transforms into a juvenile
and settles to the bottom. After a year or so, the juvenile molts and develops into a mature male and may
spawn as a male for one or two seasons. Some juveniles, however, never mature into males; instead, they
develop directly into females. Prior to fertilization, the mature female molts into a shell specialized for
carrying eggs. Male and female grasp and the male deposits a packet of sperm on the underside of the
female. Egg release follows soon after mating, and the eggs are fertilized as they pass externally
underneath the abdomen of the female, where they attach to hairlike structures (setae). The female carries
the developing eggs until they hatch. Clutch size in pandalid shrimp ranges from a few hundred eggs to
about 4,000 eggs and usually is proportional to the size of the female. Fall-spawning and spring-hatching
seasons are the usual case, but timing varies with species and range.

Shrimp inhabit varying depths and habitat types. Spots and coonstripes generally are associated with rock
piles, coral, and debris-covered bottoms; whereas pinks, sidestripes, and humpies typically occur over
muddy bottom. Pink shrimp occur over the widest depth range (18-1,463 meters, or 10-800 fathoms);
while humpies and coonstripes usually inhabit shallower waters (5-366 meters, or 3-200 fathoms). Spot
shrimp seem to be caught in greatest concentrations around 110 meters (60 fathoms) but range from 4-457
meters (2-250 fathoms). Sidestripes typically are found from 46-641 meters (25-350 fathoms), but most
concentrations occur in waters deeper than 73 meters (40 fathoms).

Most shrimp migrate seasonally from deep to shallow waters in addition to exhibiting diel migrations
vertically within the water column. Pink shrimp, for example, have been observed moving off the bottom
in the evening, occupying the whole water column for much of the night and returning to the bottom in
early morning Pandalid shrimp are opportunistic bottom feeders that will eat a wide variety of items such
as worms, diatoms, detritus (dead organic matter), algae, and various invertebrates. Shrimp themselves
often are the diet of large predator fish such as Pacific cod, walleye Pollock, flounders, and salmon.

lll.B.2.c(4) Alaskan King Crabs

King or stone crabs occur around the world. Commercial fisheries have existed for them in Alaska,
Canada, Russia, Japan, Korea, New Zealand, Australia, South Georgia, and the Falkland Islands,
Argentina, and Chile (http://www.state.ak.us/adfg/notebook/shellfish/kingcrab.htm). King crabs have
“tails,” or abdomens, that are distinctive, being fan shaped and tucked underneath the rear of the shell.
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They also have five pairs of legs. The first pair bears their claws or pincers (the right claw usually is the
largest on the adults). The next three pairs are their walking legs. The fifth pair of legs are small and
normally are tucked underneath the rear portion of the carapace (the shell covering their back). Adult
females uses these specialized legs to clean embryos (fertilized eggs), and the male uses them to transfer
sperm to the remale during mating.

In Alaska, there are three commercial king crab species. Red king crabs (paralithodes camtschaticus,
have been the commercial “king” of Alaska’s crabs. It occurs from British Columbia to Japan, with Bristol
Bay and the Kodiak Archipelago being the centers of its abundance in Alaska. Blue king crabs, P.
platypus, live from southeastern Alaska to Japan, with the Pribilof Islands and St. Matthew Island being
their areas of highest abundance in Alaska. Golden king crabs, Lithodes aequispinus, are distributed from
British Columbia to Japan, with the Aleutian Islands their Alaskan stronghold of abundance. Red and blue
king crabs can occur from the intertidal zone to 183 meters (100 fathoms) or more. Golden king crabs live
mostly between 183-732 meters (100-400 fathoms) but can occur from 91-914 meters (50-500 fathoms).

Adult females brood thousands of embryos beneath their tail flap for about a year. When the embryos are
fully developed, they hatch as swimming larvae, but their movements are effectively influenced by tidal
currents. After feeding on plant and animal plankton for several months and undergoing several
transformations with each molt, larvae settle to the ocean floor and molt into nonswimmers. At this stage,
they look for the first time like king crabs as we normally think of them, but they are smaller than a dime.
Red and blue king crabs settle in waters less than 27 and 61 meters (15 and 33 fathoms) deep, respectively;
while golden king crabs appear to settle in waters 91 meters (50 fathoms) or deeper.

Because a crab’s skeleton is its shell (made mostly of calcium), it must molt its shell to grow. Juveniles
molt numerous times in their first few years and then less frequently, until they reach sexual maturity in 4
or 5 years. Adult females must molt in order to mate, but males do not. Adult males often skip a molt and
keep the same shell for 1 or 2 years. Red king crabs are the largest of these three species, with the record
female and male weighing nearly 4 and 9 kilograms (11 and 24 pounds), respectively. These large crabs
were estimated to be 20-30 years old. The male’s leg span was nearly 2meters (5 feet) across.

Adult red and blue king crabs exhibit nearshore to offshore (or shallow to deep) annual migrations. They
move to shallow water in late winter and by spring, the female’s embryos hatch. Adult females and some
adult males molt and mate before they return to offshore feeding areas in deeper waters. Adult crabs tend
to segregate by sex off the mating-molting grounds. Red, blue, and golden king crabs are seldom found
coexisting with one another, even though the depth ranges they live in and habitat areas may overlap.
Adult male red king crabs have been known to migrate up to 161 kilometers (100 miles) round-trip
annually, moving at times as fast as 1.6 kilometers (1mile) per day. Less is known of the migration of
golden king crabs, but it is believed they migrate rather vertically, because they generally inhabit steep-
sided ocean bottoms.

King crabs are known to eat a wide assortment of marine life including worms, clams, mussels, snails,
brittle stars, sea stars, sea urchins, sand dollars, barnacles, crabs, other crustaceans, fish parts, sponges, and
algae.

King crabs are consumed by a wide variety of predators including, but not limited to, fishes (Pacific cod,
sculpins, halibut, yellowfin sole); octopuses; king crabs (they can be cannibalistic); sea otters; and several
species of nemertean worms, which have been found to eat king crab embryos.

lll.B.2.¢(5) Dungeness Crab (Cancer magister)

The Dungeness crab is a popular shellfish that inhabits bays, estuaries, and nearshore waters of Alaska
(http://www.state.ak.us/adfg/notebook/shellfish/dungie.htm). The Dungeness crab is named after one of its
representative habitats—a shallow, sandy bay inside of Dungeness Spit on the south shore of the Strait of
Juan de Fuca. It is widely distributed and can be found as far north as Cook Inlet and Prince William
Sound and south to Magdalena Bay, Mexico. This crab supports both a commercial fishery and a personal-
use fishery in Alaska. Dungeness crabs are related to shrimps, lobsters, and other crabs. The Dungeness
crab has a broad, oval body covered by a hard, chitinous shell. It has four pairs of walking legs and a pair
of claws. This species can be distinguished from other commercially important crabs (king and tanner
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crabs), because its legs are much smaller and shorter in relation to its body size, and it has no spines on the
top side of its carapace (shell).

Dungeness crabs mate from spring through autumn. Male crabs are polygamous—each male crab may
mate with more than one female crab. This may be an important factor in maintaining the reproductive
viability of stocks, because only male crabs can be harvested in commercial and personal-use fisheries.
Male crabs mate only with female crabs that have just molted (shed their old exoskeleton). Fertilization of
the egg does not occur at the time of mating. The female crab stores the sperm until her eggs are fully
developed. Eggs are fertilized when the female extrudes them under her abdomen where they are carried
until hatching. A large female crab can carry 2.5 million eggs.

After hatching, the young crabs are chiefly planktonic but capable of freely swimming away from the
female parent. Larval development takes from 4 months to as long as a year in Alaska. Lavae undergo six
successive stages (five zoea and one megalopa) before molting into the first juvenile stage. Crabs grow
each time they molt. During the first 2 years, both sexes grow at similar rates but thereafter, female crabs
grow more slowly than males. Sexual maturity may be reached at 3 years. At 4-5 years of age, a
Dungeness crab can exceed 16 centimeters (6 inches) in shell width and weigh between 746 and 1,120
grams (2-3 pounds). A large male Dungeness crab can exceed 25 centimeters (10 inches) in shell width.
The estimated maximum life span of this crab is between 8 and 13 years.

Dungeness crabs are widely distributed subtidally and prefer a sandy or muddy bottom in the sea.

However, they are tolerant of salinity changes and can be found in estuarine environments. Crabs generally
inhabit waters shallower than 27 meters (15 fathoms), but they have been found in depths down to 183
meters (100 fathoms).

Dungeness crabs scavenge along the seafloor for organisms that live partly or completely buried in the
sand. They are predators, and will consume shrimp, mussels, small crabs, clams, and worms.

ll1.B.2.c(6) Tanner Crabs (Chionoecetes bairdi and C. opilio)

Tanner crabs are two of the four species of the genus Chionoecetes occurring in the eastern North Pacific
Ocean and Bering Sea (http://www.state.ak.us/adfg/notebook/shellfish/tanner.htm). They form the basis of
a thriving domestic fishery from southeastern Alaska north through the Bering Sea. These crabs also are
marketed under their trade names: snow crab (C. opilio) and tanner crab (C. bairdi).

Tanner crabs are brachyuran (meaning short-tailed) or true crabs and constitute some of the most highly
specialized of all crustaceans. The body is composed mainly of a chitinous shell or carapace with a small
abdominal flap. They have five pairs of legs, with the first pair equipped with pincers. Tanners may live to
an estimated maximum age of 14 years. Males of commercial size usually range from 7-11 years of age
and vary in weight from 373-746 grams (1-2 pounds) for C. opilio and 746-1,492 grams (2-4 pounds) for C.
bairdi.

Females molt to sexual maturity and mate in the softshell condition while grasped by the male. The male
crab is attracted by a pheromone released by the female. Older, hardshelled females also are mated by
adult males; however, in the absence of a male they are capable of producing an egg clutch with sperm
stored from a previous mating. A female tanner crab may deposit 85,000-424,000 eggs in a clutch.

Fertilization is internal, and the eggs usually are ovulated (extruded) within 48 hours onto the female’s
abdominal flap where they incubate for a year. Hatching occurs late the following winter and spring, with
the peak hatching period usually during April to June. This is normally the peak of the spring plankton
bloom, and hatching eggs coincide with abundant food resources for the larvae crab.

The young, free-swimming larvae molt numerous times and grow through several distinct stages. Growth
during this period usually depends on water temperature but lasts about 63-66 days, after which the larvae
lose their swimming ability and settle to the ocean floor. After numerous molts and several years of
growth, females mature at approximately 5 years of age. Males mature at about 6 years.

Tanner crabs feed on assorted worms, clams, mussels, snails, crabs, other crustaceans, and fish parts. They
are consumed by groundfish, pelagic fish, and humans. Migration patterns are poorly understood;
however, it is known that the sexes are isolated during much of the year and coinhabit areas during mating
season.
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1.B.3. Essential Fish Habitat

lll.B.3.a. Fishery Conservation and Management Act

The Magnuson-Stevens Fishery Conservation and Management Act (MSA) (P.L. 94-265; 16 U.S.C. 1801-
1882) established and delineated an area from the State’s seaward boundary out 200 nautical miles as a
fisheries conservation zone for the United States and its possessions. The MSA established national
standards for fishery conservation and management, and created eight Regional Fishery Management
Councils to apply those national standards in fishery management plans. Congress amended and
reauthorized the MSA through passage of the Sustainable Fisheries Act of 1996. The reauthorization
implements a number of reforms and changes. The MSA, as amended, requires each fishery management
plan to be based on the best available scientific and economic data, as applicable to fisheries resources that
are in need of conservation and management within each respective region.

Another provision requires that Fishery Management Councils identify and protect essential fish habitat for
every species managed by a fishery management plan (50 CFR 600). Essential fish habitat (EFH) is
defined as the water and substrate necessary for fish spawning, breeding, feeding, and growth to maturity.
Section 600.10 defines “waters” as aquatic areas and their associated physical, chemical, and biological
properties that are used by fish and may include aquatic areas historically used by fish where appropriate.
“Substrate” is the sediment, hard bottom, and structures underlying the waters and associated biological
communities. The act requires Federal Agencies to consult on activities that may adversely affect essential
fish habitats designated in the fishery management plans. An adverse effect is “...any impact which
reduces the quality or quantity of essential fish habitat.” The activities may have direct (for example,
physical disruption) or indirect (for example, loss of prey species) effects on essential fish habitats and be
site-specific or habitatwide. Prey is an important component of essential fish habitat; loss of prey renders
some areas uninhabitable to fishes and, therefore, constitutes an adverse effect. Adverse effects must be
evaluated individually and cumulatively.

111.B.3.b. Essential Fish Habitat

Five fishery management plans exist for fisheries in Alaska. They cover groundfish in the Gulf of Alaska,
groundfish and crabs in the Bering Sea and Aleutian Islands, and salmon and scallops Statewide. Those
relating to this lease sale include the Gulf of Alaska groundfish and Statewide salmon and scallop
management plans. Essential fish habitat for the respective management plans are described and delimited
in an Environmental Assessment of Essential Fish Habitat (North Pacific Fishery Management Council,
1999) and in Habitat Assessment Reports (North Pacific Fishery Management Council, 1998). These
documents are being updated with new information, and may be available later in 2003.

Table I11.B-1 lists federally managed fish species and important forage fishes inhabiting the Gulf of Alaska.
Most of the listed species are EFH species, meaning that the North Pacific Management Council has
described and delimited EFH areas for these species based on the available scientific information. With the
exception of a few better-known fish species, EFH has been described for several specific fish
“complexes,” such as rockfish complex, which comprises a suite of species managed under the “complex”
title. The consolidation of various species into complexes is due in large part to the lack of scientific
information known those species included in the various “complexes.” Most complexes are comprised of
taxonomically similar species. The most comprehensive and problematic complex is that of the forage
fishes, which includes a suite of taxonomically dissimilar fishes.

Forage fish are by definition prey for other animals. However, this simple definition would include, in all
probability, all species at some stage of their life cycle. However, forage fishes do not include all the
species but only a small subset. Therefore, forage fishes are abundant, schooling fishes that are preyed on
by many species of seabirds, marine mammals, and other fish species. They provide critical ecosystem
functions by transferring energy from primary or secondary producers to higher trophic levels (Springer
and Speckman, 1997). The structure of the forage fish community is a critical component of the
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ecosystem. The community relationships are complex. A number of managed fish species such as salmon,
cod, and halibut feed on forage fish. A number of forage fish, such as pollock and herring, are also
commercially valued fish species. Adult forage fish, such as pollock, also prey on the young of their own
species. Many forage fish and commercial fishes also prey on the euphausiids and other zooplankton
during at least one of their life stages. Zooplankton sometimes feed on the larval stages of forage and
commercial fish. This complexity is especially exemplified by walleye pollock, a key species in the
proposed sale area (see Figure III.B-7). Herring and halibut technically are not EFH species, because the
two species are managed by the State of Alaska rather than by the North Pacific Fishery Management
Council under the Sustainable Fisheries Act (P.L. 104-297). Because adverse impacts to prey, such as
herring or other forage fish species, may degrade the quality or quantity of EFH, our analysis includes the
potential effects of the Proposed Action on herring and other forage fishes.

This EFH analysis relies on documents developed by the National Marine Fisheries Service (North Pacific
Fishery Management Council, 1998, 1999) for characterizing habitats of various managed fish species and
their prey, which the Sustainable Fisheries Act of 1996 requires us to analyze.

The North Pacific Fisheries Management Council mapped the general and concentrated habitats of many of
the species. However, there are no systematic sampling data available for egg, larval, and early juvenile
stages of any species, except pollock (North Pacific Fishery Management Council, 1998).

There are limited studies of nearshore and demersal fish habitat associations in Kachemak Bay, Alaska.
Abookire and Norcross (1998, Norcross et al., 1997) found juvenile flathead sole (Hippoglossoides
elassodon) and rock sole (Pleuronectes bilineatus) were the most abundant flatfishes during annual
sampling from 1994-1996. Year-round habitat of age-0 flathead sole primarily was from 40-60 meters (22-
33 fathoms), and habitat of age-1 flathead sole primarily was from 40-80 meters (22-44 fathoms). Summer
habitat of ages-0 and 1 rock sole was from 10-30 meters (6-16 fathoms), and in winter age-0 rock sole
moved offshore to sites as deep as 150 meters (82 fathoms). Both age classes of flathead sole were most
abundant on mixed mud sediments, while age-1 also were in high abundance on muddy sand sediments.
Ages-0 and 1 rock sole were most abundant on sand, although age-1 also were found on a variety of
sediments finer and coarser grained than sand. Thus, juvenile flathead sole and rock sole had distinctive
depth and sediment habitats. When habitat overlap occurred between the species, it primarily was when
rock sole moved offshore in the winter. Additional summer groundfish surveys of Kachemak Bay revealed
that most captured groundfishes were juveniles, and the most abundant fishes were the rock soles and
Pacific cod (Abookire et al., 2001). Other common species were flathead sole, slimy sculpin (Radulinus
asprellus), Pacific halibut, and arrowtooth flounder. Juvenile groundfishes were concentrated in either
shallow (20 meters [11 fathoms] or less) or deep (50-70 meters [27-38 fathoms]) water, with some co-
occurrence of some species between 30 and 40 meters (98 and 131 feet). Kachemak Bay is divided into
Outer and Inner regions by the extension of Homer Spit; sampling of the Inner and Outer bays showed that
the Inner Bay supports more species and higher densities of schooling and demersal fishes than the Outer
Bay. Juvenile and adult Pacific sand lance, Pacific herring, osmerids (family Osmeridae), and sculpins all
were more abundant in the Inner Bay. Gadids (family Gadidae) were the only schooling fish taxa more
abundant in the Outer Bay (Abookire et al., 2000). These studies demonstrate that Kachemak Bay is an
important nursery area for many juvenile groundfishes (especially flatfishes) and juvenile Pacific sand
lance.

To better evaluate the potential effects of offshore oil and gas development, we used the National Marine
Fisheries Service Geographic Information System maps to categorize relevant managed-fish species
presence in eight subregions in the Cook Inlet region. Subregions are shown on Map 3. Table III B-1
identifies the species presence within these subregions. In a few cases, Mecklenburg, Mecklenburg, and
Thorsteinson. (2002) was used to supplement the information. Specific habitat types and characteristics
occupied by each species are incorporated herein by reference (North Pacific Fishery Management Council,
1998, 1999). Table I11.B-1 lists the managed-fish species and prey species identified by the North Pacific
Fisheries Management Council for the Gulf of Alaska, along with the depths at which they are found.
Those noted with the term “off shelf” are in waters deeper than 300 meters and beyond the area being
analyzed for these oil and gas lease sales.

Some managed finfish and shellfish species and their general habitats are described in Section III.B.2.a-c
(Fisheries Resources). These include Pacific herring, Pacific sand lance, eulachon, capelin, salmon, Pacific
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cod, Pacific halibut, walleye pollock, Pacific Ocean perch, sable fish, halibut, scallops, razor clams, shrimp,
and crabs. Essential fish habitats for chiefly sable fish, Atka mackerel, skate, Pacific herring, rainbow
smelt, pollock, several species of rockfish, halibut (technically not EFH, but nonetheless important to the
region), Dover and yellowfin sole, Pacific Ocean perch, and weathervane scallop are shown in Maps 3
through 10 and 21. Finfishes that inhabit the entire study area are not shown on the maps include walleye
pollock adults, arrowtooth flounder, sculpin, and, Pacific cod. Several other finfishes are absent from the
maps, because they inhabit all of the study area except for the northern portion of lower Cook Inlet. They
include halibut, flathead sole, rock sole, and walleye pollock eggs. The salmon shark, sleeper shark, and
spiny dogfish chiefly inhabit neritic waters (less than 200 meters in depth), but also may occur in oceanic
waters (greater than 200 meters in depth) of the region. Octopus may inhabit a variety of substrate types
and lower portions of the water column on the shelf and upper slope of the Gulf of Alaska. Squid are more
pelagic in nature than octopi and inhabit pelagic waters of the shelf, slope, and basin of the Gulf of Alaska.
Overall, limited information is documented regarding the specifics of EFH for many managed species; that
information known is summarized in North Pacific Fishery Management Council (1998, 1999).

1.B.3.b(1) Prey and Prey Habitat

The forage fish identified for the Gulf of Alaska Fisheries Management Plan for EFH are identified in
Table I11.B-1.

Ecologically, the Pacific herring, Pacific sand lance, and walleye pollock are the most important forage fish
as well as the most important (by numbers) managed fish in the western Gulf of Alaska. Another common
group of forage fish in the central Gulf of Alaska are the smelts (Osmeridae), including capelin, eulachon,
and rainbow smelt, which inhabit neritic waters of the continental shelf. Deep-sea smelts (Bathylagidae)
and lanternfish (Myctophidae) chiefly inhabit areas seaward of the continental shelf. Only one species of
bristlemouth (Gonostomatidae), the black bristlemouth, is common in the Gulf of Alaska, and inhabits
areas seaward of the continental shelf break (Mecklenburg, Mecklenburg, and Thorsteinson, 2002).
Pricklebacks (Stichaeidae), gunnels (Pholidae), and sandfish (Trichodontidae) inhabit coastal and offshore
waters of the continental shelf. Euphausiids, also called krill, are important prey for baleen whales and
juveniles of many managed fish species.

There are a variety of processes influencing the patterns of community structure and prey availability in the
Gulf of Alaska’s large marine ecosystem that includes Cook Inlet. Bottom-up processes largely relate
water temperature with crustacean densities and, thereby, influence predatory fishes higher in the trophic
web. Conversely, top-down processes also contribute to the community structure of the region.
Piscivorous predators such as sea birds, marine mammals, and other fishes, including sharks, may limit or
slow the ability of depressed forage fish populations from increasing. For example, the total biomass of all
forage taxa, including juvenile pollock, may now be limiting because of the enormous food demands of
adult groundfish, which outweigh those of sea birds and marine mammals by 1-2 orders of magnitude
(Livingstone, 1993; Yang, 1993; Hollowed et al., In press; all as cited in Anderson and Piatt, 1999.).

It is important to note that the inshore ecosystem of the Gulf of Alaska has undergone a shift from an
epibenthic community dominated largely by crustaceans to one now dominated by several species of fishes
(Anderson and Piatt, 1999). Analysis of historical data revealed that the nearshore Kachemak Bay fish
community changed significantly between 1976 and 1996, showing increased diversity and abundance in
several taxa, notably gadids, salmonids, pleuronectids, and sculpins (Robards et al., 1999). Ocean climate
in the Gulf of Alaska cycles between warm and cold regimes on a multidecadal time scale (Francis et al.,
1998; McGowan et al., 1998; both cited in Anderson and Piatt, 1999). During the last reversal from a cold
(1947-1976) to a warm regime (1977-present), the Aleutian Low pressure system shifted south and
intensified, leading to stronger westerly winds and warmer surface waters in the Gulf of Alaska. Biological
consequences included a marked improvement in groundfish recruitment and sharply increased Pacific
salmon catches in Alaska (Anderson and Piatt, 1999 citing Francis and Hare, 1994). In contrast, some
forage fish populations collapsed to the detriment of predators such as sea bird and marine mammal
populations (Piatt and Anderson, 1996; Merrick et al., 1997). It appears that forage species such as
pandalid shrimp and capelin may be leading indicators of decadal-scale changes in northern marine
ecosystems because of their short lifespans and low trophic levels (Anderson and Piatt, 1999). It is likely
that one or more ocean climate-regime shifts will occur during the lifetime of the Proposed Action.
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111.B.3.b(2) Habitat Areas of Particular Concern

Habitat Areas of Particular Concern (HAPC) are those areas of special importance that may require
additional protection from adverse activities. The North Pacific Fishery Management Council recognizes
certain biotope types in Alaska to be of special importance. These include living substrates in shallow and
deep waters and freshwater habitat used by anadromous fish. The Council has stated that nearshore,
shallow algal substrates may be included as habitat requiring protection in the future, given their
importance for certain fish, such as Pacific herring and Pacific sand lance. The Council is preparing an EIS
that includes procedures for identifying HAPC. Presently, Cook Inlet has not been surveyed for HAPC,
and procedures are needed for delineating HAPC before such mapping can be completed.

Living substrates in shallow and deep waters (i.e., corals, sponges, mussels, rockweed, and kelp) and
freshwater habitats used by anadromous fish (for which there is a commercial fishery) were identified by
the North Pacific Fisheries Management Council as HAPC

(www:afsc.noaa.gov/groundfish/  HAPC/HAPC.htm). The only living substrates identified in the North
Pacific Fishery Management Council tables are kelp forests used by Atka mackerel eggs and adults. Cook
Inlet, Shelikof Strait, and Kennedy Entrance have few notable regions of eelgrass and kelp except within
Kachemak Bay (Otis and Gretsch, 2002, pers. commun.). The Barren Islands and Kachemak Bay
nearshore habitats are important to Pacific sand lance (Robards et al., 1999). There are areas of submerged
vegetation that are important spawning habitat to Pacific herring in Kamishak Bay that may need additional
protection.

Pacific salmon are common anadromous fishes that migrate through Cook Inlet to freshwater watersheds
feeding into the larger estuary. First-order streams (which flow directly into saltwater) are identified on
Map 21.

Heifetz (2002) reviewed coral distributions in Alaska. Corals in the proposed sale area are mostly
Gorgonian and cup corals; the associated managed-fish species are primarily rockfish, Atka mackerel,
gadoids (cod), and flatfish (halibut and sole).

lll.B.4. Endangered and Threatened Species

111.B.4.a. Introduction

Species that are listed as either threatened or endangered under the Endangered Species Act (ESA) of the
United States, species that are currently listed as candidates for listing under that Act, and species that were
recently removed from the list of species protected under the ESA, occur in areas within and/or near the
proposed OCS Cook Inlet lease sale area.

Congress enacted the ESA “...to provide a means whereby the ecosystems upon which endangered species
and threatened species depend may be conserved” and “to provide a program for the conservation of
such...species.”

To achieve this general goal, Congress specified the responsibilities of Federal Agencies prior to taking
actions that might affect threatened or endangered species. Thus, Section 7(a)(2) of the ESA specifies:

Each federal agency shall, in consultation with and with the assistance of the Secretary, insure that
any action authorized, funded or carried out by such agency is not likely to jeopardize the
continued existence of any endangered species and threatened species or result in the destruction
or adverse modification of habitat of such species which is determined...to be critical, unless such
agency has been granted an exemption for such action...pursuant to subsection (h) of this chapter.

Under Section 3 of the ESA (16 U.S.C. 1531-1544), as amended, an “endangered species” is defined as
“any species which is in danger of extinction throughout all or a significant portion of its range...” and a
“threatened species” is ““...any species which is likely to become endangered within the foreseeable future
throughout all or a significant part of its range.”
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In the following section, we provide information about species listed under the ESA. In some cases, we
discuss primarily certain populations or subspecies of biological species.

Section 3(15) of the ESA, as amended, states: “(T)he term “species” includes any subspecies of fish or
wildlife or plants, and any distinct population segment of any vertebrate fish or wildlife which interbreeds
when mature” (16 U.S.C. § 1532). Thus, under the ESA, distinct population segments and subspecies are
included along with biological species in the definition of “species,” and such entities can be listed
separately from other subspecies and/or distinct population segments of the same biological species. In
many cases, one or more, but not all, subspecies (for example, previously, the Aleutian Canada goose) or
designated distinct population segments (for example, the Southwest Alaska Distinct Population Segment
of the northern sea otter) of a biological species will be given, or considered for, protected status under the
ESA, but other population segments of the biological species will not (for example, the Southcentral Alaska
stock of sea otters). Relatedly, different distinct population segments of the same biological species can be
listed under the Act but have different status (for example, the western and the eastern U.S. population
stocks of Steller sea lions).

Ten “species” (2 of which belong to the same biological species) that are listed as either threatened or
endangered under the ESA can occur within or near the proposed Cook Inlet lease-sales area. Additionally,
two species are candidates for listing under the ESA, two were delisted within the last 5 years, and one may
be designated as a candidate in the near future.

In the following, we also refer to and discuss specific “population stocks” of threatened and endangered
marine mammal species. The Marine Mammal Protection Act mandates management of marine mammal
population stocks. Under Section 3 of the Marine Mammal Protection Act, the ““...term ‘population stock’
or ‘stock’ means a group of marine mammals of the same species, or smaller taxa in a common spatial
arrangement, that interbreed when mature” (16 U.S.C. § 1362 (11)). “Population stock” (usually referred
to simply as “stock’) designations of many groups of marine mammals have changed over the past decade,
in large part due to focused efforts to define the stocks coupled with the availability of relatively new tools
from molecular genetics. Thus, because of new information, many species of marine mammals that were
formerly (for example, at the time of the final EIS for Cook Inlet Sale 149 [USDOI, MMS, Alaska OCS
Region, 1995]) treated as if comprised of only a single stock, now may be subdivided into multiple stocks.
In the cases of marine mammals for which separate stocks have been delineated, we focus our description
and evaluation of potential effects on those stocks that may occur within or near the proposed Cook Inlet
multiple-sales area. However, we bring in information on the biological species as a whole if it enhances
the understanding of the relevant stock(s) or aids in evaluation of the significance of any potential effects
on the stock that occurs within or near the program area.

The “species” that are listed as either endangered or threatened, that are proposed for listing, that have been
delisted within the last 5 years, or that are currently designated as candidates for listing under the ESA that
are known to occur in or near the proposed Cook Inlet multiple-sales area and, thus, that potentially may be
affected by activities within the multiple-sales area, are as follows (the species also are listed in Table I1I1.B-
2 along with their scientific names):
e  Steller sea lion (Western U.S. Stock) — Endangered
e  Steller sea lion (Eastern U.S. Stock) — Threatened
Blue whale — Endangered
Fin whale — Endangered
Humpback whale — Endangered
Northern Right whale — Endangered
Sei whale — Ezndangered
Sperm whale — Endangered
Beluga whale (Cook Inlet stock) — Candidate
Steller’s eider (Alaska breeding population) — Threatened
Short-tailed albatross — Endangered
Northern sea otter (Southwest Alaska Distinct Population Segment) — Candidate
Aleutian Canada goose — Delisted 2001
e American peregrine falcon — Delisted 1999
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There also is designated critical habitat for Steller sea lions within and near the proposed multiple-sales
area. Under Section 3 of the ESA, the term “critical habitat” for a threatened or endangered species is
defined (16 U.S.C. 1532(5)(A)) as:

(1) the specific areas within the geographic area occupied by the species, at the time it is listed.. .,
on which are found those physical or biological features (I) essential to the conservation of the
species and (II) which may require special management consideration or protection; and (ii) the
specific areas outside of the geographical areas occupied by the species at the time it is listed...,
upon a determination by the Secretary that such areas are essential to the conservation of the
species.

In this EIS, we provide information on this designated critical habitat and analyze whether the proposed
action is likely to have adverse effects on it. At present, there is no other designated critical habitat for any
threatened or endangered species within or near the proposed multiple-sales area.

In the following section, we provide available information on aspects of the biology, history, regulatory
history, etc. of each species that facilitates assessing potential effects of the Proposed Action on them.
Guidance for the content of this section was taken from the Endangered Species Handbook (USDOI, Fish
and Wildlife Service and and National Marine Fisheries Service, 1998). Levels of information presented
for different species differ, primarily because the level of information available differs greatly among
species. Slightly less detail is provided for species that rarely inhabit areas in or near the proposed
multiple-sales area than for those that inhabit such areas year-round or that can seasonally be expected to
occur with regularity.

At the time of finalization of this EIS, Kittlitz’s murrelets have not been designated as a candidate species.
Thus, we have placed our baseline information and our analysis of potential effects on Kittlitz’s murrelets
in Appendix G.

111.B.4.b. Marine Mammals

A minimum of 10 stocks (of nine biological species) of threatened, endangered, or candidate species of
marine mammals could occur within and/or near the proposed sales area. We qualify the number because,
as will become apparent in the following discussions, the population structure of many of the marine
mammals is not well understood and, in many instances, is undergoing frequent revision with the
acquisition of new information.

In the following sections, we use certain terms that are defined in the Marine Mammal Protection Act and
that have specific meaning to marine mammal populations. In addition to the term “population stock”
which we discuss in our introductory remarks to this section, these include the terms “depleted” and
“Optimal Sustainable Population.”

The Marine Mammal Protection Act provides the Fish and Wildlife Service and the National Marine
Fisheries Service with the authority to declare a stock of marine mammals “depleted” (16 U.S.C. §
1362(1)). The definitions of depleted and Optimum Sustainable Population are linked. Optimal
Sustainable Population is defined as follows: “[W]ith respect to any population stock, the number of
animals which will result in the maximum productivity of the population or the species, keeping in mind
the carrying capacity of the habitat and the health of the ecosystem of which they form a constituent
element” (16 U.S.C. 1362(8)).”

A population stock is considered to be depleted if it is below its Optimal Sustainable Population range.

The term “strategic stock™ is defined in the 1994 amendments to the Marine Mammal Protection Act as
“...a marine mammal stock (A) for which the level of direct human-caused mortality exceeds the potential
biological removal level; (B) which...is declining and is likely to be listed as a threatened species...within
the foreseeable future; or (C) which is listed as a threatened species or endangered species..., or is
designated as depleted...” under the Marine Mammal Protection Act (16 U.S.C. 1362).

For additional detailed and up-to-date information on the current status, distribution and abundance,
population trends, sources of mortality, potential biological removal, history, and current habitat concerns
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for most of the following marine mammal stocks, we refer the reader to the 2002 Alaska Marine Mammal
Stock Assessments 2002 (Angliss and Lodge, 2002). Under 1994 amendments to the Marine Mammal
Protection Act, the Fish and Wildlife Service and the Nationa Marine Fisheries Service were required to
prepare stock assessments for all marine mammal stocks under their jurisdiction. These reports were
required to be based on the best scientific information available and were required to provide the following:
the geographic range of the affected stock; a minimum population estimate; productivity rates and
population trends; estimates of annual human-caused mortality and sources of serious injury; categorization
of the status of the stock as either unlikely to be reduced below its Optimal Sustainable Population or as
“strategic”; a description of commercial fisheries that interact with the stock; and an estimate of the
potential biological removal (16 U.S.C. § 1386). These stock assessments are to be reviewed and updated
annually for strategic stocks and for stocks for which significant new information is available and updated
every 3 years for all other stocks (16 U.S.C. § 1386). In the following discussions, we identify additional
sources of comprehensive, detailed information available for each population stock (for example, recovery
plans, status reviews, species accounts, conservation plans) and refer interested readers to these documents.

ll.B.4.b(1) Beluga Whale (Cook Inlet Stock) (Delphinapterus leucas) —
Candidate
1I.B.4.b(1)(a) Summary

The Cook Inlet beluga whale is a geographically isolated, genetically differentiated population of beluga.
At present, at least some members of this population apparently tend to stay much or all of the year in the
inlet. Thus, this stock is vulnerable to anthropogenic changes in that environment. Cook Inlet belugas prey
on a wide variety of marine organisms, including species of fish that enter the inlet from the open ocean.
The known summer distribution of this population apparently has shrunk since the mid-1970’s (Rugh,
Shelden, and Mahoney, 2000), and sightings in the lower inlet and offshore areas are now rare. Data
indicate population size may have declined by nearly 50% between 1994 and 1998 (Hobbs, Rugh, and
DeMaster, 2000) due primarily to a high (Mahoney and Shelden, 2000) and unsustainable take by Alaska
Native hunters. This hunt is now being regulated. At present, documented zones of high summer use
include areas in or near the Susitna Delta, Knik Arm, and Point Possession in the extreme upper Inlet. In
winter, belugas are seen in the central inlet, but whales are more dispersed than in the summer and
sightings are fewer. Belugas also can occur within the proposed Cook Inlet sales area, although recent
sightings are rare. Sightings in areas that are “downstream” of the proposed activities are rare at present.
Beluga whales have acute hearing, which they can use to echolocate and communicate.

Because they are resident within Cook Inlet at least much of the year, and because there is a relatively large
amount of information about this population, we provide considerable detail about the biology and status of
the Cook Inlet beluga. We refer readers to the recently released Volume 62(3) of the scientific journal
Marine Fisheries Review, all of which is focused on the Cook Inlet beluga whales, the Status review in the
June 22, 2000, Federal Register (65 FR 38778), the draft EIS recently prepared by the National Marine
Fisheries Service (2000), and to the Recommended Decision by the U.S. Administrative Law Judge
(Administrative Law Judge, 2002) on the proposed rule limiting the subsistence harvest of Cook Inlet
belugas.

1ll.B.4.b(1)(b) General Description

Beluga whales are odontocetes, or toothed whales. They lack a dorsal fin. Pups are dark gray to brownish
gray (Calkins, 1983), and their color typically lightens with age (National Marine Fisheries Service, 2000).
Thus, adults typically are light colored, (white to yellow-white); however, Burns and Seaman (1986) found
that females estimated to be 21 years of age could retain some gray coloration. They are rather small,
reaching lengths typically about 12-14 feet (3.66-4.27 meters) [ranging up to 16 feet (4.9 meters) (National
Marine Fisheries Service, 2000)] or 20 feet (6.1 meters) [Native hunters cited in National Marine Fisheries
Service, 2000] in length. Based on data in Nowak (1991), the National Marine Fisheries Service (2000)
summarized that males weigh about 1,500 kilograms (3,307 pounds), and females weigh about 1,360
kilograms (2,998 pounds). Belugas rely on a thick layer of blubber for protection from the cold waters of
their environment. This blubber, which can comprise 40% of their body mass (Sergeant and Brodie, 1969)
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and be in excess of 9 centimeters (3.54 inches) thick (National Marine Fisheries Service, 2000), also stores
energy (National Marine Fisheries Service, 2000).

1ll.B.4.b(1)(c) Population Stock Structure and Current Stock Designations

Data indicate that the belugas in Cook Inlet are a distinct population, the most isolated of five populations
of beluga in Alaska coastal waters (Hazard, 1988; Hill and DeMaster, 1998). The Cook Inlet beluga is
designated as a separate population stock by the National Marine Fisheries Service (Angliss and Lodge,
2002). Other population stocks are in Bristol Bay, Norton Sound, the eastern Chuckchi Sea, and the
Beaufort Sea (O’Corry-Crowe et al., 1997). Virtually no belugas are reported between Cook Inlet and
Bristol Bay. Based on genetic data, O’Corry-Crowe et al. (1997) concluded it is likely there is little or no
interchange of Cook Inlet belugas with other beluga populations. Available evidence indicates that the
Alaska Peninsula is an effective barrier of regular interchange. Both groups petitioning for the listing of
the Cook Inlet beluga whale under the ESA and the National Marine Fisheries Service concluded that the
Cook Inlet beluga whale is the only population of beluga to inhabit the Gulf of Alaska (65 FR 38778).
Based on this information, the National Marine Fisheries Service has concluded that Cook Inlet beluga
whales are “...a distinct population segment and, therefore, a species” as defined “under section 3(15) of
the Endangered Species Act” (65 FR 38778).

1ll.B.4.b(1)(d) Current Endangered Species Act Status and Protective Legislation

In March 1999, the National Marine Fisheries Service received two petitions to list this population as
endangered under the Endangered Species Act with the immediate threat identified being the high harvest
by Alaska Natives. The National Marine Fisheries Service determined the petitions contained substantial
scientific or commercial information indicating the petitioned action might be warranted (64 FR 17347).
On May 21, 1999, P.L. 106-31 established a temporary enforceable mechanism to control the Native
harvest by prohibiting harvest unless authorized by a cooperative agreement between the National Marine
Fisheries Service and affected Alaska Native organizations. This law remained in effect until October 1,
2000. In 1999 and 2000, there was no reported take of Cook Inlet beluga whales. The Cook Inlet stock of
beluga whales was designated as depleted under the Marine Mammal Protection Act on May 31, 2000 (65
FR 34590) based on (65 FR 38778) a determination by the National Marine Fisheries Service that the stock
is below its Optimum Sustainable Population Level. On June 22, 2000, the National Marine Fisheries
Service published a determination that listing of the Cook Inlet stock of beluga whales under the
Endangered Species Act was not warranted at that time. The stock is currently listed as a Candidate species
under the ESA (65 FR 38778). In December 2000, the moratorium of subsistence harvest of Cook Inlet
beluga, unless authorized under a cooperative agreement between the National Marine Fisheries Service
and affected Alaska Native organizations, was made permanent ( P.L. 106-553, 1(a)(2), 114 Stat. 2762
(December 21, 2000).

On October 4, 2000, the National Marine Fisheries Service (65 FR 59164) proposed regulations limiting
the subsistence harvest of Cook Inlet beluga whales. In the proposed rule, the National Marine Fisheries
Service proposed that:

e  Subsistence harvest can occur only under an agreement between the National Marine Fisheries
Service and an Alaska Native organization pursuant to section 119 of the Marine Mammal
Protection Act.

e Subsistence harvest shall be limited to no more than 2 strikes per year until the stock is no longer
considered depleted under the Marine Mammal Protection Act.

e  The sale of Cook Inlet beluga products is prohibited.

e  All subsistence hunting will occur after July 1 of each year.

e Newborn calves and adult whales with maternally dependent calves cannot be harvested.

On March 29, 2002, a United States Administrative Law Judge issued a recommended decision regarding
the proposed rule (67 FR 30646; Administrative Law Judge, 2002). The judge recommended modifying
the National Marine Fisheries Service proposed rule to allow harvesting of up to six Cook Inlet beluga
whales to be taken over a period of 4 years between 2001 and 2004. Four of the strikes, not to exceed one
per year, are allocated to the Native Village of Tyonek, and the remaining two strikes will be allocated
among hunters under provisions of the co-management agreements between the National Marine Fisheries
Service and Alaska Native Organizations.
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In May 2002, the National Marine Fisheries Service (2002) issued an environmental assessment finding
that the harvest of two belugas during the year 2002, as specified in the agreement, would not cause
adverse impacts to any species listed under the Marine Mammal Protection Act or the ESA and would not
significantly impact the overall quality of the human environment. The National Marine Fisheries Service
entered into a cooperative agreement with the Cook Inlet Marine Mammal Council in 2002. This
agreement specifies conditions, time periods, locations, and other aspects of the permitted subsistence hunt
of beluga. After the National Marine Fisheries Service’s determination not to list the Cook Inlet stock of
belugas under the ESA, Trustees for Alaska and others filed suit challenging the Secretary of Commerce’s
and the National Marine Fisheries Service’s decision to list the Cook Inlet beluga as “depleted” under the
Marine Mammal Protection Act, but not as “threatened” or “endangered” under the ESA. In August 2001,
a U.S. District Court Judge ruled in favor of the Government. The plaintiffs have appealed, and the appeal
has not yet been heard. The Cook Inlet population of beluga whales is listed by the State of Alaska as a
Species of Special Concern.

1ll.B.4.b(1)(e) Historical and Current Habitat Associations, Abundance, and Distribution

111.B.4.b(1)(e)1) Abundance

All available information indicates population abundance of beluga whales in Cook Inlet recently has
declined, primarily due to high and unsustainable levels of take by Alaskan Native hunters. The population
now is considered to be below its Optimal Sustainable Population. However, there is considerable
uncertainty about current population size, past population size, and the carrying capacity of the stock (see
Administrative Law Judge, 2002 and references cited therein).

The National Marine Fisheries Service (2000) summarized that prior to 1994, many of the counts of beluga
in Cook Inlet were incomplete, nonsystematic, and highly variable. They concluded that the aerial survey
in 1979 by Calkins (1989) probably provides the best available data for estimating the carrying capacity of
the inlet. This count resulted in a minimum direct count of 479 (or 471, see comments on page 27 in
Administrative Law Judge, 2002) belugas. After applying a correction factor of 2.7 to account for belugas
that were submerged, Calkins (1989) derived a minimum abundance estimate of 1,293 whales. However,
D. DeMaster (cited in Administrative Law Judge, 2002) stated that none of the four independent estimates,
including the aforementioned estimate of carrying capacity, were fully reliable. Calkin’s survey apparently
did not cover certain “critical” areas (National Marine Fisheries Service, Alaska Oil and Gas Assoc. cited
in Administrative Law Judge, 2002).

Information about long-term abundance trends is not available because of the variety and lack of
documentation in many of the previous surveys. Hobbs, Rugh, and DeMaster (2000) stated that “...it is
inappropriate to attempt abundance-trend analyses based on counts from 10- to 30-year-old studies with
very little supporting documentation.”

The National Marine Fisheries Service (described in Rugh, Shelden, and Mahoney, 2000) conducted
thorough annual surveys of the coastal regions of the inlet [1,350 kilometers (838.9 miles) of shoreline]
(Moore and DeMaster, 2000) in June and/or July of 1993-2000. Approximately most of the area within 3
kilometers (~1.86 miles) of shore was covered (Rugh, Shelden, and Mahoney, 2000). Surveys also
included about 1,000 kilometers (~621 miles) of transects across the central inlet to provide coverage of an
estimated 13-33% of the entire inlet (Rugh, Shelden, and Mahoney, 2000). Based on the aforementioned
surveys, Hobbs, Rugh, and DeMaster (2000) calculated abundances (see Table I11.B-3) of beluga whales in
Cook Inlet for each year of the survey. These abundance estimates include correction for both whales that
were submerged during overflight (availability bias) and for whales that were at the surface but were
missed (detection bias). They also follow analyses undertaken to estimate the probability that whole
groups were missed and to correct estimates to account for missed groups. Hobbs, Rugh, and DeMaster
(2000) state that these estimates replace previously released estimates for 1994 and 1999. R. Hobbs of the
National Marine Mammal Laboratory (Hobbs, 2003, pers. commun.) cautions against overinterpretation of
these survey data. While the apparent change in estimated abundance between the summers of 1999 and
2000 was within the amount of change that could be expected, based on the confidence intervals for the
estimates, it is clear that beluga populations are not capable of a real increase in abundance of nearly 19%
over the time period of a single year. Hobbs, Rugh, and DeMaster (2000) reported that Monte Carlo
simulations indicated that there was a 47% probability that from June 1994 to June 1998, there was a 50%
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depletion of abundance of belugas whales in Cook Inlet (see detailed analyses in Hobbs, Rugh, and
DeMaster, 2000).

Data indicate the decline resulted primarily from a high and unsustainable take of Cook Inlet beluga by
Alaska Native hunters (National Marine Fisheries Service, cited in Administrative Law Judge, 2002), but
there may be other factors significantly contributing to the decline (National Marine Fisheries Service, D.
DeMaster, J. Blatchford, D. Goodman, cited in Administrative Law Judge, 2002). During this period, the
average reported harvest was 72 whales per year (Mahoney and Shelden, 2000). Moore and DeMaster
(2000) calculated that this take represented 21% of the best estimate of abundance in 1998 (347, standard
error = 101, coefficient of variation = 0.29) and was about five times the calculated (Hill and DeMaster,
1998) potential biological removal of 14 animals for the population at that abundance. Data on the intrinsic
rate of growth for Cook Inlet beluga whales is unknown (National Marine Fisheries Service cited in
Administrative Law Judge, 2002) as is the carrying capacity for the stock (National Marine Fisheries
Service and D. Goodman, cited in Administrative Law Judge, 2002).

As is evident from information on distribution, summarized below, there is no evidence that the belugas in
Cook Inlet have dispersed in response to the Native harvests (Laidre et al., 2000; Rugh, Shelden, and
Mahoney, 2000).

111.B.4.b(1)(e)2) Distribution

As a species, beluga whales are circumpolar in distribution inhabiting subarctic and arctic waters. In
Alaska, the known range of the beluga extends from Yakutat to the Alaska-Canadian border in the Beaufort
Sea. Available information indicates that beluga populations are variable in their relative mobility. Some
populations undertake long seasonal migrations whereas other populations stay in a relatively small area
year-round (National Marine Fisheries Service, 2000).

Moore et al. (2000) stated that the strongest influence on the distribution and relative abundance of belugas
in Cook Inlet probably is prey availability. In summer, the belugas congregate in shallow, relatively low
salinity and warm areas near river mouths in upper Cook Inlet. These areas have relatively good prey
availability and low predator occurrence. Moore et al. (2000) defined this as their primary habitat. Moore
et al. (2000) used summer distribution patterns, as ascertained from the surveys conducted by Rugh,
Shelden, and Mahoney (2000), to summarize Cook Inlet beluga habitat preferences into three regions (see
Figure II1.B-2, reproduced from Figure 1 of Moore et al., 2000) termed areas of high (Region 1), moderate
(Region 2), and low (Region 3) beluga occurrence. This figure needs to be interpreted cautiously, however,
as it summarizes use only during a 2-month (June and July) period. Additionally, survey coverage in the
upper inlet and in all nearshore areas is much greater than in offshore areas in the central, and especially in
the lower inlet.

After evaluation of previous surveys and other information, as well as analysis of the aerial surveys, Rugh,
Shelden, and Mahoney (2000:6) concluded, “Over the past three decades, summer distribution has shrunk
such that sightings now only rarely occur in lower Cook Inlet and in offshore areas.” Rugh, Shelden, and
Mahoney (2000) reported that at present, 96%-100% of the sightings reported are concentrated in a few
dense groups in a shallow area in upper Cook Inlet near river mouths. Rugh, Shelden, and Mahoney (2000)
reported that the largest concentration of belugas (151-288 individuals counted) was in the Susitna River
Delta and/or in Knik Arm. Smaller numbers (17-49 whales) were consistently observed between the
Chickaloon River and Point Possession. Densities within a group were significantly higher in the Susitna
Delta (mean of 68.6 whales per square kilometer; with an SEM = 7.9) and Knik Arm (mean of 54.8 whales
per square kilometer; with an SEM of 14.9) than in Chickaloon Bay (mean of 29.4 whales per square
kilometer; with an SEM of 6.6).

Most of the whales sighted during aerial surveys were in only 5-11 groups. Group sizes observed appeared
to vary by area. Using only one survey day per year, 71% of 17 groups observed in the Susitna Delta
contained more than 20 individuals. However, even in other locations in upper Cook Inlet, relatively few
(24% of 33) large groups were seen, and none of the seven groups observed in lower Cook Inlet were large
(1-14 whales each) (Rugh, Shelden, and Mahoney, 2000).

Belugas often go into the rivers, such as the Kenai and the Susitna, after fish. Native hunters reported to
Huntington (2000) that belugas have ascended the Beluga River to Beluga Lake.
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Beluga whales disperse throughout much of the upper inlet by the end of June (National Marine Fisheries
Service, 2000). Moore et al. (2000) reported that dispersal of the large groups is not observed until later in
the summer. By mid- to late October, belugas travel south from the upper inlet, but sightings near
Anchorage continue into November (National Marine Fisheries Service, 2000). Belugas are sighted in the
central inlet in winter, but sightings are few. Data from nine whales instrumented with satellite transmitters
showed all but one of the whales remained in the upper inlet, rarely south of the Forelands. In September,
one female whale ventured as far south as Chinitna Bay. Later data on this whale were not available.

In surveys prior to 1995, smaller groups (fewer than 20 whales) were observed at other locations including
Kachemak Bay, Turnagain Arm, Redoubt Bay (Big River), and Trading Bay (McArthur River). Native
hunters reported that there were great numbers of belugas in Trading Bay up until 10-15 years ago, often
going up the McArthur River (Huntington, 2000). Beluga were not observed in these areas after 1995
except for one whale observed in Tuxedni Bay in 1997 and a dead whale in the middle of the lower inlet in
1998 (Rugh, Shelden, and Mahoney, 2000). Speckman and Piatt (2000) reported that belugas typically
used other bays, such as Tuxedni and Chinitna, prior to the 1990°s. At present, sightings rarely are reported
from lower Cook Inlet or from offshore areas.

Laidre et al. (2000) examined surveys in the Cook Inlet and Gulf of Alaska region as far back as 1936.
They summarized that during more than 150,000 kilometers (~93,210 miles) of dedicated survey effort in
the Gulf of Alaska, there were only four beluga sightings (of 5 individuals) out of 23,000 individual
cetaceans observed. Of nearly 100,000 individual cetaceans reported in the Platforms of Opportunity
database, only five sightings of 39 individual beluga whales were reported. Nineteen other sightings (of
greater than a total of 260 individuals) have been reported without information about effort or other
cetaceans observed. Laidre et al. (2000) summarize that of 28 reported sightings (not number of
individuals) of beluga outside of Cook Inlet “9 were near Kodiak Island, 10 were in or near Prince William
Sound, 8 were in Yakutat Bay..., and 1...was well south of the Gulf.” Four of the sightings in the
Kodiak/Shelikof Strait region were between 1997 and 2000. All but one of these sightings were of one
individual. One sighting of five belugas in 1999 was near Gore Point. Of the sightings in Prince William
Sound region, five sightings (ranging from 1-8 individuals) were in the late 1990’s. In Yakutat Bay, five of
the sightings (ranging from 2-11 individuals) were observed from 1993-2000 (see Laidre et al., 2000:Table
1).

The sightings of belugas outside of Cook Inlet usually have been of a rather small number of individuals
(1-26, including 5 juveniles) (see Laidre et al., 2000:Table 1). However, in 1983 Calkins (1986) observed
approximately 200 belugas in Prince William Sound near Knight Island.

With respect to winter habitat and/or other use of areas outside of the inlet, the National Marine Fisheries
Service (2000:17) summarized that “It is presently unknown whether this stock migrates seasonally from
Cook Inlet and, if so, where it goes.” Information from sightings and from the small number of satellite-
tagged individuals indicates that at least some individuals stay year-round in the inlet. However, in
previous years belugas presumed to be from the Cook Inlet stock have been observed outside of Cook Inlet.
It is unknown how many individuals travel to the lower inlet (although if they are there, they are rarely
observed), or leave the inlet altogether in most years, or what factors (for example, age, sex, reproductive
status, ice conditions, etc.) may be associated with winter distribution patterns and the tendency for
individuals to stay in or leave the inlet.

111.B.4.b(1)(1) Foraging Ecology

Moore et al. (2000:68) reports that the “...diet of belugas in Cook inlet is largely unknown.” In other
populations, belugas have been documented to eat a wide variety of prey (National Marine Fisheries
Service, 2000; Moore et al., 2000) including fish, crustaceans, and cephalopods (Seaman, Lowry, and
Frost, 1982). They sometimes hunt cooperatively to trap and/or to herd their prey (National Marine
Fisheries Service, 2000; Native hunters as reported by Huntington, 2000). Reported prey species include
capelin, cod, herring, smelt, flounder, sole, sculpin, lamprey, salmon, octopus, crabs, shrimp, clams,
mussels, snails, squid, sandworms (Klinkhart, 1966; Haley, 1986; Perez, 1990), and euchalon (hooligan)
(National Marine Fisheries Service, 2000). Native hunters in the Cook Inlet region reported to Huntington
(2000) that belugas will eat any fish they can.
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The National Marine Fisheries Service (2000:19) reports that euchalon, a fish with high (up to 21%) oil
content, “...is undoubtedly a very important food source for beluga whales in Cook Inlet.” The stomachs
of belugas near the Susitna River during spring have “been packed with euchalon” (National Marine
Fisheries Service, 2000:19). These fish migrate into the upper Inlet in May. Major spawning runs of
euchalon occur in May and then in July in the Susitna River. The National Marine Fisheries Service (2000)
also identified salmon smolt as an important spring prey item for beluga in Cook Inlet. The National
Marine Fisheries Service summarized that all five species of salmon occur in the upper Inlet with pink and
chum being most numerous during June and July (when the surveys are conducted).

Hunters reported that beluga have been seen off Salamatof Beach, north of Kenai, in March, feeding on
Pacific herring (Clupea pallasi). They report that beluga arrive in the upper inlet when the first runs of
fish, generally lake whitefish (Coregonus clupeaformis), arrive in late April-early May. This observation is
similar, but slightly earlier than observations reported to Fall, Foster, and Stanek (1984) and those
summarized by Hazard (1988), who reported belugas arrive in the upper inlet in May. The hunters reported
that belugas are present in the Kenai River area from April-November, and that they come up the Kenai
River after fish. The next species noted in Huntington (2000) include hooligan, king salmon, red salmon,
pink salmon, dog salmon, and silver salmon (which they report can remain into November or even into
January in the rivers). Native hunters also reported that belugas will eat the following species in the inlet
and/or in rivers: lingcod or burbot (Lota lota), steelhead trout (Oncorhynchus mykiss), whitefish, northern
pike (Esox lucius), Arctic grayling (Thymallus arcticus), starry flounder (Platichthys stellatus) (Huntington,
2000), and tomcod during the spring (Fay et al., 1984). Belugas are reported to feed intensively (see details
in Huntington, 2000), swallowing fish whole. In captivity, they may consume 40-60 pounds (~18-27
kilograms) of food daily or 2.5-3% of their body weight. Hunters reported (Huntington, 2000) that the
blubber of belugas is thin [for example, 2-3 inches (5-8 centimeters)] in the spring prior to fish runs.

1ll.B.4.b(1)(g) Population Structure

Belugas are social animals. Small aggregations often are observed traveling together or clustered at
feeding locations. Rugh, Shelden, and Mahoney (2000) found that while all of the whales in the Susitna
Delta were concentrated in either one or two groups in 6/8 years surveyed, in some years four or five
smaller groups were observed (see group size information presented in Section 111.B.4.b(1)(e)2).

Other than mothers with calves, the relationships of these individuals to each other are unknown. Native
hunters have reported (Huntington, 2000) that beluga form family groups with white and gray belugas
(presumably animals of different ages) traveling together.

1ll.B.4.b(1)(h) Reproductive Biology

There is little information on the current reproductive characteristics of beluga whales in Cook Inlet.
Calkins (1983) summarized calving in Cook Inlet to occur from mid-May-mid-July, but unnamed Alaska
Native hunters cited in Huntington (2000) report calving to occur from April-August. No calves were
observed during aerial surveys in mid-June (Calkins, 1983). Hunters reported that cows with near-term
fetuses have been caught in the Susitna Flats in May (Huntington, 2000). These hunters reported that
calving areas include the northern side of Kachemak Bay in April and May, areas off the mouths of the
Susitna and Beluga rivers in May, and Chickaloon Bay and Turnagain Arm in the summer (see Huntington,
2000:Figure 2). Katona, Rough, and Richardson (1983) speculated that the relatively warm water from
these rivers may be important to neonates. Cows generally give birth to a single calf, but Native hunters
(Huntington, 2000) occasionally have observed a female with two calves. Native hunters (Huntington,
2000) reported that few all white belugas are left in the inlet, and gray cows (assumed to be younger, but
see Section 111.B.4.b(1)(b) - General Description of the Beluga Whale) are having calves.

Age of sexual maturity likely is variable, with reports ranging from 4-7 years (Nowak, 1991) and 10 years
(Suydam et al., 1999, cited in National Marine Fisheries Service, 2000) for females and 8-9 (Nowak, 1991)
and 8-9 years for males (Suydam et al., 1999 cited in National Marine Fisheries Service, 2000). The latter
reports by Suydam are for beluga in the Chukchi Sea. Available information indicates that breeding occurs
shortly after calving.

The National Marine Fisheries Service (65 FR 38778) summarized that “...there is some evidence that
reproduction in the stock has not been compromised...the population consists of a large proportion of
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juvenile whales, and the age of sexual maturity”, apparently referring to gray females with calves, “has
apparently decreased in recent years.”

1ll.B.4.b(1)(i) Hearing and Vision

Beluga hearing has been well studied relative to that of the other ESA cetaceans. Available data indicate
that the beluga whale has a wide frequency range of hearing (Klishin, Popov, and Supin, 2000).
Richardson et al. (1995) reported that they can hear from about 40-75 Hertz (but their sensitivity at these
low frequencies are poor) to 80-150 kilohertz in at least some individuals. Klishin, Popov, and Supin
(2000) measured the hearing capabilities of an adult male beluga whale using evoked potential methods.
The resulting audiogram was U-shaped and similar to other odontocetes, with high sensitivities from 32-
108 kilohertz. The lowest threshold obtained (below 54.6 decibels at 54 kilohertz) was a few decibels
higher than that found in psychophysical experiments. Klishin, Popov, and Supin (2000) reported their
range above 100 kilohertz but reported the range to apparently be a little narrower than those of small
cetaceans. Klishin, Popov, and Supin (2000) found that the frequency tuning of the beluga is extremely
acute. Turning curves were more acute for belugas than for bottlenose dolphins. Temporal resolution was
rather high, but it was slightly lower than in the bottlenose dolphin. Klishin, Popov, and Supin (2000)
suggested that the acute frequency tuning may explain why data have suggested belugas have better
detection of echolocation signals in noise (Turl, Penner, and Au, 1987) and reverberation (Turl, Skaar, and
Au, 1991) than do bottlenose dolphins. Belugas also had acute directional selectivity, a feature also shared
with other odontocetes (Klishin, Popov, and Supin, 2000). The National Marine Fisheries Service (2000)
summarized that at low frequencies, the hearing of belugas is limited by their hearing threshold and not by
ambient noise.

The National Marine Fisheries Service (2000) summarized that beluga whales are reported to have acute
vision and are believed to have color vision (Herman, 1980).

111.B.4.b(1)(j) Longevity and Sources of Mortality

Documented natural sources of mortality in Cook Inlet belugas include stranding and predation. However,
little is known about natural causes of death in these whales or typical survival rates. Burns and Seaman
(1986) reported that beluga may live for 30 or more years.

Belugas in Cook Inlet sometimes become stranded, often during extreme tide fluctuation, and most often in
Turnagain Arm. Whales that strand can die from overheating and possibly from stress placed on internal
organs and breathing (National Marine Fisheries Service, 2000). The National Marine Fisheries Service
(2000) summarized that belugas commonly strand in upper Cook Inlet with an estimated 590 (including 40
whale carcasses found on shorelines that had been harvested for subsistence) whales having stranded in this
area since 1988. Mass stranding often coincides with extreme tidal fluctuations and tend to be reported
from Turnagain Arm (National Marine Fisheries Service, 2000). The National Marine Fisheries Service
(2000) reported 4 adults whales died during a mass stranding of about 60 whales in 1996, and 5 adult
whales died during a mass stranding of about 70 whales in 1999. Moore et al. (2000) pointed out that
stranding reports do not necessarily represent the actual number of occurrences, because sightings of
strandings are opportunistic.

The National Marine Fisheries Service (65 FR 38778) summarized that neither disease nor predation is
causing the Cook Inlet beluga stock to be threatened or endangered. Available information indicates that
orcas, or killer whales, sometimes prey on Cook Inlet beluga, but the level of this predation is unknown.
However, several sources indicate it is uncommon. Orcas are known to sometimes enter Turnagain and
Knik Arms between Fire Island and Tyonek and near the mouth of the Susitna River. During one stranding
in 1993, an orca vomited a large piece of beluga flesh (National Marine Fisheries Service, 2000). Hunters
reported to Huntington (2000) that killer whales are rarely seen near belugas, and that predation by killer
whales is uncommon.

Necropsies of Cook Inlet beluga have documented several types of parasitic infestations. The nematode
parasite Crassicauda giliakiana was found to infest approximately 90% of Cook Inlet beluga whales
necropsied (National Marine Fisheries Service, 2000). While extensive damage to the kidneys was
observed in some instances, Burek (1999) concluded that it is unclear whether functional organ damage
would have resulted. An endoparasite (Pharurus oserkaiae) has been reported, sometimes at heavy
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infestation levels in adults, on beluga whales in Cook Inlet. Muscle parasites (Sarcocystis sp.) also have
been documented in Cook Inlet belugas. Stomach parasites often are present but not at levels likely to
cause clinical symptoms (National Marine Fisheries Service, 2000). Bacterial pneumonia and other
diseases have been identified as a source of mortality in other beluga populations but are not reported in
Cook Inlet (see National Marine Fisheries Service, 2000).

11l.B.4.b(1)(k) Contaminant Levels

Becker et al. (2000) compared concentrations of total PCB’s, total DDT, chlorodane compounds,
hexachlorobenzene (HCB), dieldrin mirex, toxaphene and hexachorocyclohexane in Cook Inlet beluga
whale blubber with that from belugas from Point Hope and Mackenzie River (eastern Beaufort Sea) and
Point Lay (eastern Chuckchi Sea) in Alaska, from Greenland, Arctic Canada, and from the highly
contaminated stock from the St. Lawrence estuary in eastern Canada. Belugas in Cook Inlet and the Arctic
had much lower concentrations than belugas in the St. Lawrence estuary. Concentrations detected in Cook
Inlet belugas were the lowest of sampled populations (for example, total PCB’s averaged 1.49 + 0.70 and
0.79 £ 0.56 milligrams per kilogram wet mass, and total DDT averaged 1.35 £ 0.73 and 0.59 + 0.45
milligrams per kilogram + in males and females, respectively (Becker et al., 2000). Concentrations of the
aforementioned compounds in the blubber of male belugas from Cook Inlet were significantly lower than
those found in males from the arctic Alaska locations (total PCB’s and total DDT were about half). Becker
et al. (2000) suggested that the lower levels of these contaminants in Cook Inlet belugas might be due to
different age distributions among the animals sampled, different food webs, or differences in contaminant
sources. The average estimated ages for the various populations ranged from 7.0 + 2.5 years (Point Hope
1989 sample) to 19.3 + 6.6 years (1990’s Mackenzie River sample). At an average age of 9.6 + 3.7 years,
the sample of Cook Inlet was the second youngest.

Total chlorodane levels contributed less to the total contaminant burden of Cook Inlet belugas than its
relative contribution in other populations. Male belugas had higher concentrations of persistent organic
contaminants than did females, a fact Becker et al. (2000) suggested was likely due to a reduction in the
contaminant burden of adult females due to mother-infant transfer during pregnancy and lactation.

The levels of copper found in the livers of Cook Inlet belugas were, at 162 + 130 milligrams per kilogram
dry mass, the highest reported for any of the compared populations, significantly higher than those reported
for animals from arctic Alaska, and similar to those found in belugas in one of the sites sampled in arctic
Canada, East Hudson Bay, and Nastapoka River in the mid-1980’s. Becker et al. (2000) summarized that
the toxicological significance of these high levels of copper, which is an essential element, are not known.

Cadmium, mercury, and selenium levels in the livers of Cook Inlet belugas were “much lower” than in all
of the other beluga populations examined (Becker et al., 2000:97), but methylmercury levels were similar
among all three Alaska groups sampled. Liver concentrations of vanadium and silver were lower in the
Cook Inlet belugas than in the arctic Alaska beluga populations. However, the silver levels detected in
Cook Inlet, Point Hope, and Point Lay belugas were all much higher than those reported for other marine
mammals, a finding Becker et al. (2000:97) state suggests “...a species-specific phenomenon.”

11l.B.4.b(1)(I) Conservation Concerns

Moore and DeMaster (2000), Rugh, Shelden and Mahoney (2000), and others have summarized that the
geographic and genetic isolation of this stock, combined with the fidelity of belugas to their summer range
makes this stock especially vulnerable to persistent or large harvests (Hill, 1996) and to anthropogenic
environmental hazards (Moore et al., 2000). The National Marine Fisheries Service (65 FR 38778)
summarized that municipal, industrial and recreational activities occurring in the upper inlet has modified
habitat for this species and are individually or cumulatively of concern to the National Marine Fisheries
Service. Native hunters (Huntington, 2000) identified shore development, increases in fishing and
recreational boating, and disturbance from airplanes as factors that may have affected beluga distribution
and abundance in Cook Inlet. They also reported that fish in the upper inlet in 1998 had sores on their lips,
faces, and heads and had crooked spines. Other concerns were garbage washing up on beaches, effluent
from oil wells and other sources of pollution, and an unidentified “bad smell” along the flats.
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We also discuss information about existing anthropogenic effects on these whales in the section on
cumulative effects (Section V.C.5.1).

1ll.B.4.b(2) Blue Whale (Balaenoptera musculus) — Endangered

lll.B.4.b(2)(a) Summary

Blue whales are extremely large baleen whales that are long-lived, slow to mature, and have low
reproductive rates. They have recovered slowly from population reduction caused by intensive commercial
whaling that began in the mid 1800’s and lasted approximately 100 years. Because they tend to inhabit
open ocean, there is little know about the population structure, abundance, or current status of these whales
in most of their range. Available evidence indicates they are present offshore in the Gulf of Alaska
seasonally (approximately July-December) in relatively low, but unknown, abundance, and are unlikely to
inhabit the proposed multiple-sales area (see Map 12).

11l.B.4.b(2)(b) Basic Description

Blue whales, the largest whales, and the largest animals ever to exist on earth, are a baleen whale found in
all oceans (Gambell, 1979; Yochem and Leatherwood, 1985; Mizroch, Rice, and Breiwick, 1984a; Mead
and Brownell, 1993). Adults can reach total body lengths of about 33 meters (~109.3 feet) and weigh more
than 150,000 kilograms (~330,690 pounds), but blue whales found in the Northern Hemisphere are
generally somewhat smaller. In the North Pacific, the largest documented individual was a female of 27.1
meters (89 feet) taken in 1959 by Japanese whalers (J. Gilpatrick cited in Reeves, Silber, and Payne, 1998).
They have fringed baleen plates through which they filter small crustaceans.

lll.B.4.b(2)(c) Current Subspecies and Stock Definitions

Reeves, Silber, and Payne (1998) pointed out that evaluation of the conservation status of the blue whale is
hampered by, and Perry, DeMaster, and Silber (1999a) reported that information on population size and
distributions for these subspecies may be unreliable due to, difficulties in distinguishing whales from
different populations and different subspecies at sea. Blue whales occasionally interbreed with fin whales
in both the North Pacific and North Atlantic (Bérubé and Aguilar, 1998).

Three subspecies of blue whale have been designated (Rice, 1977, 1998a) based (Reeves, Silber, and
Payne, 1998) on evaluation of intraspecific variability in body size and geographic distribution: B. m.
musculus in the Northern Hemisphere; B. m. intermedia in the Antarctic; and B. m. brevicauda, the
“pygmy” blue whale found in the southwestern Pacific Ocean and the subantarctic area of the southern
Indian Ocean (Ichihara, 1966; Kato, Miyashita, and Shimada, 1995). Another “resident population” of this
species occurs in the northern Indian Ocean (Reeves, Silber, and Payne, 1998). Based on the
aforementioned classification, blue whales that occur in the Gulf of Alaska Region are expected to be B. m.
musculus.

The current population structure and interrelationships of blue whales in different parts of their range is not
well studied or defined. There currently is uncertainty and lack of agreement about the number of
population stocks of blue whales in the North Pacific in addition to lack of agreement about the population
identities of whales in specific areas. Perry, DeMaster, and Silber (1999a:38) reported that there “...is
increasing evidence that more than one stock exists within this ocean basin....” Migration routes are not
well known (Perry, DeMaster, and Silber, 1999a), and locations of wintering areas for whales that summer
in specific areas are somewhat speculative (Jonsgard, 1966; Perry, DeMaster, and Silber, 1999a). For these
reasons, it is unclear whether one or more stocks (and which stocks) of blue whales might occur in the Gulf
of Alaska region near the proposed sales area and what other areas these same whales might inhabit.

The National Marine Fisheries Service currently recognizes only one stock of blue whales in the eastern
North Pacific (Moore, 2002a, pers. commun.). The International Whaling Commission recognizes a single
stock in the North Pacific (Donovan, 1991). Reeves, Silber, and Payne (1998) concluded that little
information has been available for determining stock identities in the North Pacific, echoing an earlier
summary by Mizroch, Rice, and Breiwick (1984a) that very little is known of movements and stock
boundaries in the North Pacific. Several authors have suggested that blue whales observed off of California
are distinct from those observed in the Gulf of Alaska and the eastern Aleutians. This conclusion was
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reached by Rice (1992) based on the presence of certain epizootics on blue whales in California, versus
those found on other whale species that migrate north. After comparison of the total lengths of blue whales
off California with those south of the Aleutian Islands and in the Gulf of Alaska, Gilpatrick et al. (1996)
also recognized a “California stock” and a “North Pacific” stock. This view also was supported by analysis
of photo-identification data that indicated that blue whales that winter off of Baja California and in the Gulf
of California travel in summer and fall to waters off California (Calambokidis et al., 1990; Barlow et al.,
1997; Sears, Wenzell, and Williamson, 1987). Based on acoustic data that indicated continuity between
blue whales in the Eastern Tropical Pacific and those found in the eastern North Pacific Ocean west of
North America, Stafford, Nieukirk, and Fox (1999:1258) suggested that “...the population of blue whales
generally referred to as the “California/Mexico stock” might better be termed the “northeast Pacific”
stock....” Based on differences in acoustic signatures in the northeastern versus the northwestern Pacific,
Stafford, Nieukirk, and Fox (2001) suggested there may be at least two distinct groups of blue whales in the
North Pacific. “Northeastern” Pacific type of blue whale vocalizations were recorded from July-December
in the northeast Pacific and from February-May in the eastern tropical Pacific (Stafford, Nieukirk, and Fox
2001).

Based on plots of the capture location and the total lengths of blue whales killed during commercial
whaling in the North Pacific, Forney and Brownell (1996) concluded that the data supported the idea that
blue whales in the area southeast of the Kamchatka Peninsula are from a different population (a purported
“western stock™) than those in the area south of the Aleutian Islands (which they refer to as a “central
stock”). However, they cautioned that additional information on the population structure of North Pacific
blue whales was needed before it would be possible to assess population status in the region. Gambell
(1979) suggested there was a western, central, and eastern stock of blue whales in the North Pacific.

Because of the current information about stock structure, we focus our attention on information available
for blue whales north of California. However, we consider information from animals that winter off
California when it is helpful for explaining the probable effects of the Proposed Action on blue whales in
the Gulf of Alaska.

1ll.B.4.b(2)(d) Current Status and Protective Legislation

The blue whale was listed as endangered under the ESA in 1973. All blue whale stocks in U.S. waters are
listed as endangered (Anonymous, 1994a, cited in Perry, DeMaster, and Silber, 1999a). It is designated as
“depleted” and as a “strategic stock” under the Marine Mammal Protection Act. A Recovery Plan for the
Blue Whale was finalized in 1998 (National Marine Fisheries Service, 1998).

While the National Marine Fisheries Service recognizes only one stock of blue whales in the eastern North
Pacific, the current stock assessment for the eastern North Pacific blue whale stock (Carretta et al.,
2001:156) stated that it covers “...one population that feeds in California waters...(from June to
November) and migrates south to...areas off Mexico...” and to points farther south. This stock assessment
reported that “One other stock of North Pacific blue whales (in Hawaiian waters) is recognized in the
Marine Mammal Protection Act...Stock Assessment Reports” (Carretta et al., 2001:156). Perry, DeMaster,
and Silber (1999a) recently provided a status report for all blue whales, including information on the status
of North Pacific blue whales.

The International Whaling Commission classifies all blue whale stocks as “Protected Stocks” (International
Whaling Commission, 1995a). The International Whaling Commission banned commercial exploitation of
blue whales in 1966 (Forney and Brownell, 1996), although Soviet whalers probably continued to catch
blue whales after this period (Yablokov, 1994; see Section V.C.5.f - Cumulative Effects).

There are no published criteria for delisting (National Marine Fisheries Service, 1998), and we found no
record of request for, or designation of, critical habitat for any population stock of blue whales. The blue
whale is listed as “endangered” under Appendix I of CITES (Convention on International Trade in
Endangered Species of Wild Fauna and Flora, 1973, as amended 1979, and provisionally at Gaborone April
30, 1983, with Appendices [I and 11, April 16, 1993; 111, June 11, 1992]) (National Marine Fisheries
Service, 1991a; Corn, 1995).
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1ll.B.4.b(2)(e) Historic and Current Distribution Patterns

Blue whales are distributed worldwide, occurring primarily in the open ocean. They presumably undergo a
seasonal migration from high latitude summer areas to lower latitude winter areas (Perry, DeMaster, and
Silber, 1999a). However, migration routes are not well known (Perry, DeMaster, and Silber, 1999a), and
locations of wintering areas are somewhat speculative (Jonsgard, 1966; Perry, DeMaster, and Silber,
1999a). They are found along coastal shelves of North America (Rice, 1974; Clarke, 1980; Donovan,
1984; Perry, DeMaster, and Silber, 1999a). There are no current distribution data for blue whales in the
western North Pacific Ocean.

It is becoming increasingly apparent that conclusions about blue whale distribution based primarily on
observational or stranding data may underestimate their range and use of specific areas. For example,
detection of blue whale vocalizations in the Pacific Ocean near Midway Island and Oahu (Thompson and
Friedl, 1982; Northrop, Cummings, and Morrison, 1971) indicate blue whales inhabit this area although
they have not been sighted in these locations, and strandings have not been reported. With that caveat, we
summarize known data on historic and current distribution and abundance data in the following paragraphs.

Blue whales historically inhabited areas in the North Pacific south of the Aleutian Islands and in the Gulf of
Alaska. There is no evidence that blue whales currently inhabit waters within the proposed Cook Inlet

sales area or adjacent waters of Shelikof Strait. However, there are rare sightings of blue whales in the
Gulf of Alaska. Additionally, acoustical evidence from the Gulf of Alaska indicate there are blue whales in
the Gulf of Alaska at least seasonally (see the following), but the abundance or habitat use of these whales
is unknown. Based on reported sighting data (Map 12), they are not abundant. However, these data should
not be interpreted to indicate abundance or as absolute indicators of abundance. Lack of sightings for an
area does not mean the whale does not inhabit a particular range. Blue whales are not known to inhabit
most areas north of the Aleutian Islands except rarely in the far southwestern Bering Sea (Rice, 1998).

The south side of the Aleutian Islands, especially between approximately 165°-172° W. longitude, was the
region of the largest harvests of blue whales (Nishiwaki, 1966; Forney and Brownell, 1996) during
Japanese pelagic whaling expeditions in the North Pacific from 1952-1965 (Ohsumi and Wada, 1972).
Forney and Brownell (1996) provide the following summary of the recorded (presumably the retrieved)
take of blue whales in the North Pacific (presumably from all sources) in this period: between 1952 and
1961, an average of 80 blue whales per year; 67 in 1962; 404 in 1963; 119 in 1964; and 121 in 1965 (the
last year of legal blue whale harvest). Few blue whales were observed during Japanese whale sighting
surveys between 1966 and 1978, with an approximate average (Forney and Brownell, 1996) of one blue
whale per 4,400 kilometers (2,734 miles) surveyed (see data in Wada, 1979, 1980). No blue whales were
observed during a ship survey conducted between mid June and late August 1980 in the Gulf of Alaska
from Cape Fairweather to Chirikof Island, and also including Shelikof Strait, Yakutat, and Icy Bays, Prince
William Sound, and coastal waters from Chirikof to Dutch Harbor (Rice and Wolman, 1982). No blue
whales were observed during the most recent (1994) ship survey in which a zig-zag pattern was followed
extending about 370 kilometers (200 nautical miles) southward between Tanaga Island in the Aleutians and
the south end of the Kodiak Archipelago (Forney and Brownell, 1996:6). The authors summarized the lack
of blue whales as “...the most notable negative observation from our survey.” Perry, DeMaster, and Silber
(1999a) reported that, as of 1987, there have not been blue whale sightings in the Gulf of Alaska or the
Aleutians. However, the Platforms of Opportunity Database contains one blue whale sighting in 1995 in
the Gulf of Alaska south of Kodiak Island.

Despite the extreme rarity of recent sightings of blue whales in the Gulf of Alaska over the past 15 years,
blue whale vocalization data collected over the past 2 years using passive acoustic recorders consistently
indicate that blue whales are present in the Gulf of Alaska region between July and December (Stafford,
2002. pers. commun.). Based on analyses of the data to date, it is not clear how many individuals are
present. The maximum number confirmed to be vocalizing at one time is three individuals (Stafford, 2002,
pers. commun.). The locations of the whales cannot be localized from the recordings. The recorders
probably can detect vocalizations within 100 or more kilometers (Stafford, 2002, pers. commun.).

There are no data indicating the migration patterns or wintering areas of blue whales that inhabit the Gulf
of Alaska in the summer.
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1ll.B.4.b(2)(f) Historic and Current Abundance and Current Population Status

Commercial exploitation of blue whales began around 1864 (Perry, DeMaster, and Silber, 1999a). This
hunting led to a cyclic rise and fall in abundance and eventually to the severe depletion of blue whale
stocks worldwide (Mizroch, Rice, and Breiwick, 1984a). It is not possible, however, to quantitatively
compare historic and current numbers of blue whales in the North Pacific because historic estimates are
speculative, (see the following), and there are no current reliable estimates of abundance for most of the
North Pacific.

Estimates of abundance of blue whales in the North Pacific prior to commercial exploitation are “rather
speculative” (Perry, DeMaster, and Silber, 1999a:40). However, based on whaling data (Gambell, 1976) an
estimated 4,900 (no coefficient of variation available) (Perry, DeMaster, and Silber, 1999a) blue whales
inhabited the North Pacific before commercial whaling began. Approximately 5,761 blue whales were
harvested in the North Pacific between 1889 and 1965 (Braham, 1991). Evidence of a population decline is
detectable in Japanese catch data (Mizroch, Rice, and Breiwick, 1984a; Perry, DeMaster, and Silber,
1999a).

Perry, DeMaster, and Silber (1999a:40) reported that there are “...no statistically reliable population
estimates for the eastern North Pacific north of... Washington or in the western North Pacific. Nonetheless,
it appears that at a minimum, there are currently over 3,300 blue whales in the North Pacific (Wade and
Gerrodette, 1993; Barlow, 1997)...” (Perry, DeMaster, and Silber, 1999a).

It is apparent that evaluation of the current population status of blue whales in the eastern North Pacific
(and elsewhere) await more reliable information on stock structure, migration patterns and distances,
abundance trends, sources of mortality, and factors influencing recovery, as well as the definition of
objective delisting criteria (Perry, DeMaster, and Silber, 1999a).

111.B.4.b(2)(g) Foraging Ecology and Feeding Areas of Blue Whales in the North Pacific

The distribution of blue whales is probably linked to their nutritional requirements and to prey aggregations
that may, depending on the prey species and the area, be seasonal, year round, or influenced by El Nifio
events (see Perry, DeMaster, and Silber, 1999a and references cited therein).

In the North Pacific, blue whales eat primarily euphausiids and other krill, including E. pacifica,
Thysanoessa inermis, T. longipes, and T. spinifera (Schoenherr, 1991). Other krill species have been
reported from other regions (see Perry, DeMaster, and Silber, 1999a for a complete review). Blue whales
also are known to consume copepods (Kawamura, 1980; Nemoto, 1970; (Thompson, 1940; Tomilin, 1967)
and less frequently, squid and amphipods (Mizue, 1951; Perry, DeMaster, and Silber, 1999a). Off the
Pacific coast of Baja California, blue whales feed on the pelagic crab Pleuroncodes planipes (Rice, 1978a).

1lI.B.4.b(2)(h) Mortality

Causes and rates of natural mortality of blue whales are unknown (Perry, DeMaster, and Silber, 1999a).
The National Marine Fisheries Service (1998) concluded that potential indirect threats to blue whales
include vessel collisions, entanglement in fishing gear, low frequency noise disturbance and reduction in
prey species (for example, Euphausiids) due to habitat degradation.

Know human-related mortality also is discussed in Section V.C.5.f.

1ll.B.4.b(2)(i) Reproductive Biology

Calving areas for blue whales that seasonally occur in the Gulf of Alaska are unknown. Both male and
female blue whales reach sexual maturity at about 5-15 years of age. Females give birth to a single calf.
Gestation is approximately 12 months (Mizroch, Rice, and Breiwick, 1984a; Perry, DeMaster, and Silber,
1999a). Current information about reproductive intervals is unavailable. Based primarily on pre-1967
data, dependency periods are about 7 months (Mizroch, Rice, and Breiwick, 1984a). However, the extent
to which any of these reproductive parameters has changed due to changes in population size, prey base, or
other factors is unknown.
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111.B.4.b(3) Humpback Whale (Megaptera novaeangliae) (Central and Western
North Pacific Stocks) — Endangered

lll.B.4.b(3)(a) Summary

In the summer, humpback whales regularly are present and feeding in areas near and within the proposed
Cook Inlet sales area, including Shelikof Strait, bays of Kodiak Island, and the Barren Islands, in addition
to the Gulf of Alaska adjacent to the southeast side of Kodiak Island (especially Albatross Banks), the
south sides of the Kenai and Alaska Peninsulas, and south of the Aleutian Islands (Map 11). There is some
evidence for a discrete feeding aggregation of humpbacks in the Kodiak Island region. Humpbacks also
may be present in some of these areas throughout the autumn. Within the proposed lease sale area, large
numbers of humpbacks have been observed in late spring and early summer feeding near the Barren
Islands. Humpbacks have also been observed feeding near the Kenai Peninsula north and east of Elizabeth
Island.

111.B.4.b(3)(b) General Description

The humpback whale is a medium-sized baleen whale. At maturity, they reach a length of about 15 meters
(~49 feet) and weigh about 34 metric tons (~74,957 pounds). Humpbacks are easily identified by their
long, wing-like pectoral flippers, tubercles covering their heads, and individually identifiable tail flukes
(Perry, DeMaster, and Silber, 1999b).

1ll.B.4.b(3)(c) Current Status and Protective Legislation

The International Whaling Commission banned commercial hunting of humpbacks in the Pacific Ocean in
1965 (Perry, DeMaster, and Silber, 1999b). In 1973, humpback whales were listed as endangered under the
ESA and as depleted under the Marine Mammal Protection Act. All stocks in U.S. waters are considered
endangered (Perry, DeMaster, and Silber, 1999b, citing U.S. Dept. of Commerce, 1994b). All stocks of
humpbacks are classified as “Protected Stocks” by the International Whaling Commission (International
Whaling Commission, 1995b). The National Marine Fisheries Service published a Final Recovery Plan for
the Humpback whale in November, 1991 (National Marine Fisheries Service, 1991b).

On May 3, 2001, the National Marine Fisheries Service (66 FR 29502) published a final rule that
established regulations applicable within waters within 200 nautical miles of Alaska that made it unlawful
for a person subject to the jurisdiction of the U.S. to approach, by any means, within 100 yards (91.4
meters) of a humpback whale. The National Marine Fishery Service also implemented a “slow, safe speed”
requirement for vessels transiting near humpbacks. Exemptions to the rule were for commercial-fishing
vessels during the course of fishing operations, for vessels with limited maneuverability, and for State,
local, and Federal vessels operating in the course of official duty. This law was enacted to prevent
disturbance that could adversely affect humpbacks and to reduce threats from whale watching activities.

1ll.B.4.b(3)(d) Current Stock Definitions, Population Structure, and Distribution

There is “no clear consensus” (Calambokidis et al., 1997:6) about the population stock structure of
humpback whales in the North Pacific due to insufficient information (Angliss and Lodge, 2002). There
may be separate stocks of humpback in the North Pacific (Perry, DeMaster, and Silber, 1999b). For
management purposes, the International Whaling Commission lumps all humpback whales in the North
Pacific Ocean into one stock (Donovan, 1991). In the North Pacific, the National Marine Fisheries Service
recognizes three “management units” within the U.S. Exclusive Economic Zone: an Eastern North Pacific
unit (California/Oregon/Washington/Mexico); a central North Pacific unit; and a western North Pacific
Unit. Based on this breakdown, two “management units” of humpbacks (also referred to as stocks in titles
of stock assessments) reasonably could be expected to occur seasonally with differing frequencies in areas
near the Cook Inlet Sales 191 and 199 area (see the following). To ensure compatibility with titles of the
National Marine Fisheries Service annual stock assessments, we refer to these groups in the remainder of
the document as the Western North Pacific Stock and the Central North Pacific Stock. Where appropriate,
we will specify information that is specific to only one of these two groups.

Humpback whales range throughout the world’s oceans, with lower frequency use of Arctic waters (Perry,
DeMaster, and Silber, 1999b; Angliss and Lodge, 2002). Knowledge of their movements and the
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interrelations of individuals seen on different summer feeding grounds and those on different winter
calving/breeding grounds is based on the recovery of whaling records about harvest locations, Discovery
tags used in commercial-whaling operations, photo-identification, genetic analyses, and comparison of
songs (Perry, DeMaster, and Silber, 1999b). In the North Pacific each year, most (but not all individuals in
all years) humpbacks undergo a seasonal migration from wintering habitats in tropical and temperate
regions (10°-23° N. latitude), where they calve and mate, to more northern regions, where they feed on
zooplankton and small schooling fish species in coastal and inland waters from Pt. Conception, California
to the Gulf of Alaska and then west along the Aleutian Islands, the Bering Sea, the Kamchatka Peninsula
and to the southeast into the Sea of Okhotsk (Angliss and Lodge, 2002; Nemoto, 1957). Johnson and
Wolman (1984) report that humpbacks have been reported in the Chukchi Sea.

Due to evidence that there is some intermixing among wintering areas, some researchers suggest that there
is only one, or at most two, stocks (for example, Darling et al., 1996). Based on differences in
mitochondrial DNA, Baker et al. (1994) concluded that humpbacks in the eastern North Pacific could be
divided into two or more stocks, one of which feeds in Alaska waters and generally migrates to Hawaii and
an “American” stock that summers along California and winters off Mexico. Genetic differences between
California and Alaska feeding groups have been detected based on analyses of mitochondrial DNA and
nuclear DNA (Baker et al., 1990; 1994). Based on available resighting data, whaling records, and available
genetic analysis, and based on the need to be conservative in the defining of populations, Barlow (1994)
concluded that four populations of humpbacks should be recognized. Listed by summer and winter areas,
these would be:

1. Mexico/Costa Rica and California/Oregon/Washington;

2. offshore Mexico-Isla Revillagigigedo and unknown summer area;

3. central North Pacific-Hawaii and Alaska; Prince William Sound to British Columbia; and

4. western North Pacific-Japan, Taiwan, and a Bering Sea/Aleutian Island stock of animals west of

Kodiak.

Most recently, the National Marine Fisheries Service (Angliss and Lodge, 2002) concluded that, based on
aerial, vessel and photo-identification surveys, as well as genetic analyses, there may be at least three
relatively separate populations within the U.S. Exclusive Economic Zone that move seasonally between
winter/spring calving and mating ares and summer/fall feeding areas:

1. a California/Oregon/Washington and Mexico stock;

2. a Central North Pacific stock, which spends the winter/spring in the Hawaiian Islands and
migrates seasonally to northern British Columbia, Southeast Alaska, Prince William Sound, and
west to Kodiak; and

3. awestern North Pacific Stock, which spends the winter/spring in Japan and migrates to spend
summer and fall to areas west of the Kodiak Archipelago.

Based on the comparison of photographs of at least 2,712 individual humpback whales taken between 1991
and 1993 (and including 1990 for Mexico), Calambokidis et al. (1997) were able to evaluate rates of
interchange among individuals from three wintering areas (Mexico, Hawaii, and Japan) and feeding areas
extending from California to the Aleutian Islands. Over the years studied, individual whales tended to
return to specific feeding locations. Interchange among feeding areas was only observed for four whales
with the interchanges being between the following areas: one Kodiak and Prince William Sound, one
Kodiak and Southeast Alaska, and two Prince William Sound and Southeast Alaska. Thus, movements
among feeding areas seem to be relatively uncommon. However, the authors caution that defining the
feeding areas is difficult because of limited sampling and nearly continuous distribution of whales.

Evidence indicates that the Kodiak Island/Shelikof Strait area is an important feeding area for humpback
whales, and that there may be discrete feeding aggregations of humpback whales in this area. Waite
documented 127 individuals in the area between 1991 and 1994. Only 7 of 164 individuals identified
during a recent 3-year photo-identification study from areas near Kodiak (127), the Shumagins (22),
southeast of the Shumagins (8), and near Akutan Island (7) have been observed in Prince William Sound or
southeast Alaska (Waite et al., 1999). Four of 127 Kodiak whales and 1 of 8§ whales observed offshore also
were seen in Prince William Sound. Two of 127 whales observed in Kodiak were observed in Southeast
Alaska. No other matches were seen. None of the whales observed in Kodiak were observed also in
California (Calambokidis et al., 1997). Evidence from this study suggests that there may be a discrete
(Angliss and Lodge, 2002) feeding aggregation of humpback in the Kodiak region. Based on aerial (1985)
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and vessel (1987) surveys, Brueggeman et al. (1989) suggested that there are discrete groups of humpbacks
in the Shumagins, but data are insufficient to characterize numbers or structure of humpbacks in this area
(Waite et al., 1999).

Available data (Sease and Fadely, 2001) also indicate that the area near the Barrren Islands is an important
feeding area for humpback whales. In the course of undertaking research on Steller sea lions in May of
2001, Sease and Fdely (2001) observed hundreds of humpbacks feeding near the Barren Islands and
humpbacks have been observed feeding in this area in other years. There are no current estimates of the
number of humpbacks that typically feed in this area. The typical intensity of use of this area by
humpbacks at different times throughout the late spring through the autumn period is not known. In
comments on the draft EIS, the National Marine Fisheries Service reported that humpbacks have also been
observed feeding near the Kenai Peninsula north and east of Elizabeth Island.

The relationship among feeding aggregations and population stock units is complicated and unclear. Low
rates of interchange were detected among the three main wintering units (there was interchange among
smaller subdivisions of wintering areas, such as in Hawaii). Whales that wintered at the three main
wintering areas migrated to them from multiple feeding areas but whales from some feeding areas, such as
Southeast Alaska, showed a tendency to go to particular wintering grounds (in that case to Hawaii).
However, whales that were observed feeding, in the years studied, at other locations tended to travel to
multiple winter areas (for example, whales that summered off of British Columbia wintered at all three
main areas about equally) (Calambokidis et al., 1997).

Photo-identification data indicate that the vast majority of the whales that feed in the Gulf of Alaska region
migrate to the Hawaiian Islands for the winter. Only three individuals were observed to travel to Mexico,
and one traveled to the Bonin Islands area south of Japan (Calambokidis et al., 1997). It is unclear what
location(s) humpback whales that summer in the Kodiak region typically go to in the winter to calve and to
breed. Most of the humpback whales that winter in Japan have been observed in the summer feeding in the
eastern North Pacific (in the feeding range of the purported Central North Pacific stock) but have not been
observed in the Bering Sea and/or the Aleutian Islands, areas considered to be the historical feeding areas
of the stock. However, this lack of sightings may be due to a lack of effort in identifying humpback whales
west of Kodiak (Angliss and Lodge, 2002).

Humpbacks that calve and breed off Japan have been resighted in the Bering Sea, Aleutian Islands, off
British Columbia, and in the Hawaiian Islands area. The typical feeding areas of these whales are still
uncertain (Perry, DeMaster, and Silber, 1999b).

In late 2001, the Alaska Scientific Review Group questioned the eastern Pacific/western Pacific distinction,
stating that there “is a ‘clear break’” in “distribution” of feeding aggregations of humpbacks “between
southeast Alaska and Prince William Sound, but no clear ‘break’” between Prince William Sound and
waters to the west (Alaska Scientific Review Group, 2001).

During a 1994 ship survey in which a zig-zag pattern was followed extending about 200 nautical miles (370
kilometers) southward between Tanaga Island in the Aleutians and the south end of the Kodiak
Archipelago, Forney and Brownell (1996) observed humpback whales throughout the study area, especially
in the eastern half, nearer to Kodiak Island and south of the Alaska Peninsula between 152° and 165° W.
longitude. In this region, humpbacks were observed in “...scattered aggregations extending many miles”
(Forney and Brownell (1996:4) usually offshore in deep water over the Aleutian Trench or Aleutian
Abyssal Plain. Humpbacks also were observed scattered throughout the western region surveyed between
167° and 175° W. longitude. It is not known which stock of whales the humpbacks observed during this
survey belonged to (Angliss and Lodge, 2002).

Results of ship surveys in the Bering Sea in July of 1999 indicate that the Bering Sea is an important
feeding area for humpbacks (Moore et al., cited in Angliss and Lodge, 2002).

Acoustic monitoring from May 26-September 11, 2000 of the area south of Kodiak Island detected a large
number of humpback whale calls (Waite, Wynne, and Mellinger, In press).
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1ll.B.4.b(3)(e) Historic and Current Abundance in the North Pacific and in the Areas Near
the Proposed Lease-Sale Area

The reliability of pre- and postexploitation and of current abundance estimates is uncertain. No estimate of
the current total number of humpback whales in the North Pacific has been recognized as accurate by the
International Whaling Commission (1995b). Data on current population trends are inconclusive for the
North Pacific stocks (Perry, DeMaster, and Silber, 1999b). The potential biological removal is unknown
for both stocks. Based on whaling records (Perry, DeMaster, and Silber, 1999b), Rice (1978b) estimated
there were about 15,000 humpbacks in the North Pacific prior to commercial exploitation. It is known that
Soviet whalers under-reported their takes of certain species of whales in the North Pacific (Yablokov,
1994). Johnson and Wolman (1984) and Rice (1978a) made reported rough estimates of 1,200, and 1,000,
respectively, of the numbers of humpbacks surviving in the North Pacific after the cessation of commercial
whaling for humpbacks in 1966, but Perry, DeMaster, and Silber (1999b) caution that it is unclear whether
these estimates are for the entire North Pacific or only the eastern North Pacific. With respect to the
estimate of Johnson and Wohlman and another postexploitation estimate of 1,400 by Gambell (1976),
Calambokidis et al. (1997) concluded that “...the methods used for these estimates are uncertain and their
reliability questionable.”

Using various capture-recapture models, Calambokidis et al. (1997) estimated the abundance of humpback
whales at the three studied wintering areas to be as follows: 4,000-5,200 for Hawaii, 1,600-4,200 for
Mexico, and 400 for Japan. They suggested that the large disparity in estimates for Mexico may result
from sampling and stratification problems and suggested also that the true abundance for Mexico may lie
between the two estimates. Based on the estimates for the three wintering areas, Calambokidis et al. (1997)
reported that their best estimate for humpbacks in the North Pacific was 6,010 (SE + 474). Adjusting for
the effects of sex bias in their sampling and use of the higher estimate for Mexico yielded an estimate of
about 8,000 humpback whales in the North Pacific. Perry, DeMaster, and Silber (1999b) concluded that
Calambokidis et al.’s (1997) estimate of about 6,000 probably was too low.

Based on capture-recapture models applied to photo-identification data, the most recent estimates for the
current population size of the western North Pacific stock and the central North Pacific stock are 394 (CV =
0.084) and 4,005 (CV = 0.095) (Calambokidis et al., 1997).

1ll.B.4.b(3)(f) Feeding

Several features characterize the feeding of humpbacks. First, they tend to feed on summer grounds and to
not eat on winter grounds. However, some low-latitude winter feeding has been observed and is considered
opportunistic (Perry, DeMaster, and Silber, 1999b). Humpbacks engulf large volumes of water and then
filter small crustaceans and fish through the fringed baleen plates they have rather than teeth. They are
relatively generalized in their feeding compared to some other rorquals (for example, compared to right
whales). In the Northern Hemisphere, known prey includes: euphausiids (krill); copepods; juvenile
salmonids, Oncorhynchus spp.; Arctic cod, Boreogadus saida; walleye pollock, Theragra chalcogramma;
pollock, Pollachius virens; pteropods; and cephalopods (Johnson and Wolman, 1984; Perry, DeMaster, and
Silber, 1999b). Bottom feeding recently has been documented in humpbacks off the east coast of North
America (Swingle, Barco, and Pichford, 1993). Within a feeding area, individuals may use a large part of
the area. Two individual humpbacks sighted in the Kodiak area were observed to move 68 kilometers
(~42.25 miles) in 6 days and 10 kilometers (~6.2 miles) in 1 day, respectively (Waite et al., 1999).

As previously noted, areas within the proposed sale area near the Barren Islands and areas in the Gulf of
Alaska adjacent to the Kodiak Archipelago, are used consistently by large numbers of humpbacks for
feeding. In comments on the Cook Inlet draft EIS, the USDOC, National Oceanic and Atmospheric
Administration (2003:4) stated that

it is also evident the sale area support feeding aggregations of humpback whales from one or more
stocks. NMFS has received many reports of ‘several hundred’ humpbacks sighted near the Barren
Islands by summer fishing charters, and have observed humpbacks on several occasions feeding
near the Kenai Peninsula coastline north and east of Elizabeth Island.

Sease and Fadely (2001) observed “hundreds” of humpbacks near the Barren Islands during a research
Cruise in late May 2001.
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1ll.B.4.b(3)(g) Reproduction

Perry, DeMaster, and Silber (1999b) summarized that calving occurs along continental shelves in shallow
coastal waters and off some oceanic islands (for example, Hawaii). Calving in the Northern Hemisphere
takes place between January and March (Johnson and Wolman, 1984). Information about age of sexual
maturity is of uncertain reliability (Perry, DeMaster, and Silber, 1999b). Gestation is about 12 months, and
calves probably are weaned after about a year (Rice, 1967; Perry, DeMaster, and Silber, 1999b).

1ll.B.4.b(3)(h) Rates and Sources of Mortality and Other Factors Potentially Influencing
Recovery

As with many of the other baleen whale species, humpback whales were depleted by intensive commercial
whaling beginning in 1889 in the western Pacific and in 1905 in the eastern Pacific. Records indicate
23,000 humpbacks were taken between 1905 and 1960 (Johnson and Wolman, 1984) and more than 5,000
between 1960 and 1965 (Rice, 1978b). Soviet whaling continued until 1980 (Zemsky et al., 1995).

Causes of natural mortality in humpbacks in the North Pacific are relatively unknown, and rates have not
been estimated. There are documented attacks by killer whales on humpbacks, but their known frequency
is low (Whitehead, 1987; Perry, DeMaster, and Silber, 1999b). Lambertsen (1992) cited giant nematode
infestation as a potential factor limiting humpback recovery

Based on sighting histories of individually identified female humpback in the North Pacific compiled
between 1979 and 1995, Gabriele et al. (2001) calculated minimal and maximal estimates of humpback
whale calves in the North Pacific of 0.150 (95% confidence intervals = 0.032, 0.378) and 0.0.241 (95%
confidence intervals = 0.103, 0.434), respectively.

11l.B.4.b(3)(i) Human-Related Conservation Concerns

Based on the general category of factors specified as requiring consideration under the ESA, Perry,
DeMaster, and Silber (1999b) listed the following factors as possibly impacting the recovery of humpbacks
in the North Pacific:
1. vessel traffic and oil and gas exploration as types of “Present or threatened destruction or
modification of habitat”(Central Stock);
2. whale watching, scientific research, photography, and associated vessel traffic as types of
“Overutilization...” (Central Stock); and
3. entanglement in fishing gear as “Other natural or man-made factors” (Central Stock).

They list the threat of disease or predation as unknown.

During 1990-2000, six commercial fisheries within the range of the both the western and central North
Pacific stocks were monitored: Bering Sea/Aleutian Island and Gulf of Alaska groundfish trawl, longline,
and pot fisheries. One humpback was killed in the Bering Sea/Aleutian Island groundfish trawl fishery in
1998 and one in 1999. There are no records of humpbacks killed or injured in the fisheries in which fishers
self report (Angliss and Lodge, 2002), but the reliability of such data is unknown. One entanglement is
recorded in 1997 for a humpback in the Bering Strait (Angliss and Lodge, 2002). However, between 1996
and 2000, five entanglements of humpbacks from the Central North Pacific Stock were reported in
Hawaiian waters. In Alaska, 20 humpbacks from this stock were reported entangled in fishing gear (gear
types including crab pot, purse seine, shrimp pot, gillnet) and 2 were reported as struck by vessels. The
Alaska Scientific Review Group (2001) stated that 32 humpbacks were entangled in southeast Alaska in the
past 5 years. Vessel strikes cause significant mortality in humpbacks in the California/Oregon/Washington
stock (an average of 0.6 killed per year) (Barlow et al., 1997) and in the western Atlantic (Perry, DeMaster,
and Silber, 1999b). Perry, DeMaster, and Silber (1999b) reported that continued development of coasts and
oil exploitation and drilling may lead to humpbacks avoidance of areas. In a Newfoundland inlet, two
humpbacks with severe mechanical damage to their ears were found dead near a site of continued
subbottom blasting (Ketten, Lien, and Todd, 1993; Lien et al., 1993; Ketten, 1995). Perry, DeMaster, and
Silber (1999b) summarized that humpbacks respond the most to moving sound sources (for example,
fishing vessels, low-flying aircraft). Long-term displacement of humpbacks from Glacier Bay and parts of
Hawaii may have occurred due to vessel-noise disturbance (see references in Perry, DeMaster, and Silber,
1999b) (see further discussion in Section IV.B.1.f). Noise on their wintering grounds from the ATOC and
the Navy’s Low-Frequency Active Sonar program also are sources of concern for the central North Pacific
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stock (Angliss and Lodge, 2002). No subsistence take of humpbacks is reported from Alaska or Russia
(Angliss and Lodge, 2002).

Perry, DeMaster and Silber (1999b:35) concluded that, based on available information, “commercial
fishing activities may pose a significant threat to the status...” of the stock of humpbacks inhabiting the
western North Atlantic. Todd et al. (1996) have suggested that exposure to deleterious levels of sound may
be related to rates of entrapment in fishing gear. Rates of entrapment between 1980 and 1992 were shown
to vary between a low of 26 per year to a high of 200 (see Todd et al., 1996:Table 1 and references cited
therein). Coinciding with development-related noise (drilling and explosions) in one bay, rates of
entrapment rose. Todd et al. (1996) concluded that exposure of the humpbacks to deleterious levels of
sound may have influenced entrapment rates.

1ll.B.4.b(4) North Pacific Right Whale (Eubalaena japonica; also referred to as
E. glacialis) Eastern North Pacific Stock — Endangered

1ll.B.4.b(4)(a) Summary

The North Pacific right whale (also referred to historically as Balaena glacialis), recently recognized by the
International Whaling Commission (2001a) and the National Marine Fisheries Service (Angliss and Lodge,
2002; 68 FR 17560) as a distinct species from the North Atlantic right whale (which retains the scientific
name of Eubalaena glacialis), is one of the most critically endangered species of large whale (International
Whaling Commission, 2001; Brownell et al., 2001). The Northeast stock of North Pacific right whales may
be the world’s most depleted population of large whale (National Marine Fisheries Service, 1991; Tynan,
1999). The Gulf of Alaska, including areas adjacent to the Kenai Peninsula and the Kodiak Archipelago,
was historically an area of high abundance for right whales during the summer (for example, Maury, 1852;
Rice, 1974; Scarff, 1986; Webb, 1988). Because of the current extreme rarity of this species, and of this
population stock in particular, it has been observed only rarely, but occasionally, in this area in the last few
decades (see Brownell et al., 2001 and information summarized in the following).

Because of its rarity, definitive information about many basic aspects of the status and ecology of North
Pacific right whales remains unknown. Thus, we provide available information about other delineated
stocks and/or species of right whale when it is relevant to understanding the potential effects of the
Proposed Action on the Northeast Stock of North Pacific right whales. However, previously unavailable
information, new analyses, and some new information are now available. For details on North Pacific right
whale history, ecology, taxonomy, conservation concerns, and other issues that are beyond the scope of this
document, we refer the reader to the Journal of Cetacean Research Special Issue 2 (International Whaling
Commission, 2001) and papers contained therein; Alaska Marine Mammal Stock Assessments, 2002
(Angliss and Lodge, 2002); International Whaling Commission Report Series Special Issue 10; Perry,
DeMaster, and Silber (1999c¢); the Recovery Plan for the Northern Right Whale (National Marine Fisheries
Service, 1991b), and to other references cited here and in the aforementioned reviews.

11l.B.4.b(4)(b) Basic Description

The North Pacific right whale is a medium-sized, baleen whale. Adults can weigh up to 70 tons and
typically range between 45-55 feet (~13.7-16.8 meters) in length, with females generally attaining larger
size than males (National Marine Fisheries Service, 1991b). While it resembles the bowhead whale
(Balaena mysticetus), having a robust build; lacking a dorsal fin; and having a narrow, arched rostrum; it is
identifiable by callosities on its rostrum and by scalloped lower lips (Braham and Rice, 1984).

lll.B.4.b(4)(c) Current Species and Population Stock Designations

Species-level nomenclature and distinctions of right whales have varied (for example, Lacépéde, 1818 cited
in Rosenbaum et al., 2000; Rice, 1998; Rosenbaum et al., 2000). North Pacific right whales are apparently
geographically isolated from (for example, Maury, 1852) and are a distinct species from right whales in the
Southern Hemisphere. Based on information on mitochondrial sequence variability from current and
historical samples from the western North Atlantic, the western and eastern North Pacific, and from the
southern hemisphere, Rosenbaum et al. (2000) suggested there may be three distinct maternal lineages in
right whales, with the North Pacific right whales being more similar to right whales in the southern
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hemisphere than to those in the Atlantic. They concluded that there is unequivocal character support for
continued species-level distinction of Northern and Southern Hemisphere right whales and for the existence
of a distinct genetic lineage in the North Pacific. Based on these findings, right whales in the North Pacific
and North Atlantic are now recognized by the International Whaling Commission (2001a) and by the
National Marine Fisheries Service as distinct species Eubalaena japonica and Eubalaena glacialis,
respectively (Angliss and Lodge, 2002).

There is a high degree of uncertainty about stock structure in the North Pacific right whale due to limited
information (Brownell et al., 2001; Angliss and Lodge, 2002) and almost no knowledge of migration
patterns, calving areas, etc. (see the following). Two stocks of North Pacific right whales currently are
recognized by Angliss and Lodge (2002) due to apparently distinct geographic distributions: an eastern
North Pacific Stock and a Sea of Okhotsk Stock (Rosenbaum et al., 2000). However, Brownell et al.
(2001:270) stated: “There is no agreement on the number of populations that exist....”

1ll.B.4.b(4)(d) Current Management and Protective Status

The North Pacific right whale (under various nomenclatures) has been legally protected from commercial
whaling by provisions of the implementing convention of the International Whaling Commission since
1949 (National Marine Fisheries Service, 1991b) (but see the following and details in Brownell et al., 2001]
regarding illegal whaling of right whales). The Northern right whale (including both North Pacific and
North Atlantic right whales) was listed as endangered under the Endangered Species Conservation Act
(precursor to the ESA) in 1970 , subsequently listed under the ESA in 1973 as endangered, and listed as
“depleted” under the Marine Mammal Protection Act in 1973. Under 1994 amendments to the Marine
Mammal Protection Act, it also is now classified as a “strategic stock.” The National Marine Fisheries
Service (1991b) finalized a Recovery Plan for the Northern Right Whale in December 1991. However,
citing the scarcity of sightings of right whales in the North Pacific and the related extreme lack of
information about factors affecting its population status, the recovery plan focused on research and
management recommendations for right whales in the western North Atlantic.

On October 4, 2000, the National Marine Fisheries Service received a petition from the Center for
Biological Diversity to designate critical habitat for the North Pacific right whale in the southeast Bering
Sea shelf from 55° to 60° N latitude. The National Marine Fisheries Service found the petition to have
merit (66 FR 29773) warranting consideration; however, on February 20, 2002, the National Marine
Fisheries Service published a final determination that “...the revision of critical habitat may be prudent,
but...that the extent of critical habitat cannot be determined at this time...” (67 FR 7660). No critical
habitat for this species (North Pacific right whale) currently is designated. Critical habitat is designated for
North Atlantic right whales. No critical habitat has been proposed for any area outside of the Bering Sea.
Right whales in the North Pacific are listed as “endangered” under Appendix I of CITES (Convention on
International Trade in Endangered Species of Wild Fauna and Flora, 1973, as amended 1979, and
provisionally at Gaborone April 30, 1983, with Appendices [I and I, April 16, 1993; II1, June 11, 1992])
(National Marine Fisheries Service, 1991a; Corn, 1995). The World Conservation Union (IUCN) lists all
right whale populations as endangered or vulnerable (Reeves and Leatherwood, 1994).

Because of the acceptance by the International Whaling Commission (2001a) and Angliss and Lodge
(2002) of recommendations by Rosenbaum et al. (2000) for separate species status for North Atlantic and
North Pacific right whales, in April of 2003, the National Marine Fisheries Service published a Notice of
Technical Revision to Right Whale Nomenclature and Taxonomy Under the U.S. ESA (68 FR 17560) that
formally recognized these distinctions. Also because of the accepted differentiation of North Pacific versus
North Atlantic right whales as separate species, on July 11, 2001, the National Marine Fisheries Service
published (66 FR 36260) a Draft Recovery Plan focused only on North Atlantic right whales (National
Marine Fisheries Service, 2001a). The comment period on this document was extended (66 FR 44115) to
October 25, 2001. According to the Western North Atlantic Right Whale Draft Recovery Plan (National
Marine Fisheries Service, 2001a) and comments in the Final Determination on the petition to designated
critical habitat (67 FR 7661), the National Marine Fisheries Service will prepare a separate recovery plan
for the North Pacific right whale. The National Marine Fisheries Service has stated that a draft plan is
expected to be available for public review and comment in 2002 (67 FR 7662).
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1ll.B.4.b(4)(e) Historic and Current Distribution and Abundance

There is little detailed information available about basic characteristics of the distribution and abundance of
North Pacific right whales. However, the relative extreme depletion, and current rarity, of this species, and
especially of this stock, is not in doubt. The extent of the historic range that currently is occupied is
unknown because, with population size so reduced, the probability of sighting remaining individuals,
particularly alone or in small groups, is very low.

In the updated Recovery Plan for the Western North Atlantic Right Whale, Silber and Clapham (2001)
summarized that right whales are generally found in coastal or continental shelf waters, but have been
observed over abyssal depths (Scarff, 1986; Mate, Nieukirk, and Kraus, 1997; Perry, DeMaster, and Silber,
1999c¢). Their distribution is thought to be strongly correlated to their prey. They may be nomadic in
summer, moving with prey (Perry, DeMaster, and Silber, 1999c).

Sightings and catch records from legal and illegal whaling provide information about especially the
nonwinter range and abundance of North Pacific right whales in many parts of the eastern North Pacific,
prior to exploitation in the 19™ Century, and as late as the 1960’s (when records from illegal whaling
document locations and take from remnant populations). Such information documents that right whales
were once abundant in much of the North Pacific above 35° N. latitude, occasionally ranging south as far as
20° N. latitude. In the eastern Pacific, sightings as far south as Baja California have been recorded
(National Marine Fisheries Service, 1991a) and in the Yellow Sea in the western Pacific (Perry, DeMaster,
and Silber, 1999c¢).

Historic areas of summer concentration included the Northwest or “Kodiak” Grounds in the Gulf of Alaska
(see Maury, 1851, reproduced in Scarff, 1986 as Figure 1; Rice, 1974), the eastern Aleutians, southeastern
Bering Sea, Sea of Japan, and Sea of Okhutsk (67 FR 76600; Brownell et al., 2001), the Kurils and
Kamchatka. It is clear that, prior to legal and illegal whaling, the Gulf of Alaska was important summer
habitat for right whales (for example, Maury, 1852; Rice, 1974; Braham and Rice, 1984; Scarft, 1986,
1991; Waite, Wynne, and Mellinger, In press). The “Kodiak” whaling ground” (defined by Rice, 1974 as
Vancouver Island, Gulf of Alaska and eastern Aleutian Islands) was a favored whaling area for right whales
in summer months (for example, supported by information in Brownell et al., 2001; Maury, 1852; Rice,
1974, Scammon, 1869; Scarff, 1986). The National Marine Fisheries Service (1991a) summarized that
right whales were especially abundant in the Gulf of Alaska from 145°-151° W. longitude and cite Berzin
and Rovnin (1966). Based on records from 1,665 voyages of some 744 vessels made between 1785 and
1916, Townsend (1935) concluded that in the North Pacific and Bering Sea, whaling was almost
exclusively conducted in the summer (supporting other references indicating that the whales left the area).
However, weather conditions in the Gulf of Alaska also probably influenced whaling schedules. He
provided seasonal maps of catch records near Kodiak Island and the Gulf of Alaska. Right whales were
more widely dispersed in fall and spring in midocean from the Sea of Japan to the eastern Bering Sea.

While it is known that North Pacific right whales occur in high latitude waters in the summer (Perry,
DeMaster, and Silber, 1999c), their wintering habits are not clear. Their migration patterns are unknown
(for example, Braham and Rice, 1984; Perry, DeMaster, and Silber, 1999c¢). It often is presumed (National
Marine Fisheries Service, 1991a), but it has not been documented, that North Pacific right whales migrate
to more temperate waters in the winter. Right whales have been observed along portions of the western
Pacific coast in winter (National Marine Fisheries Service, 1991a) but not in high abundance. Historic
whaling records do not provide evidence of wintering areas along the western coast of North America
(National Marine Fisheries Service, 1991a). Scarff (1986) concluded that right whales that summered in
the Gulf of Alaska may have joined Kamchatka summer-ground whales and wintered in the western North
Pacific. He summarized that there was very little whaling effort in the eastern North Pacific during January
through March. Only 10 sightings of right whales were recorded in the eastern North Pacific south of 50°
N. latitude (Rice and Fiscus, 1968) between 1937 (when afforded complete protection by the International
Whaling Commission) and 1967. Based on examination of historic data, Rowntree et al. (1980) concluded
that right whales rarely visit the Hawaii area. Scammon (1869) reported that right whales were low in
abundance along the California coast as compared to the area near Kodiak Island. Based on recent
information from bottom-mounted acoustic recorders, right whales may occur in a small area within the
eastern Bering Sea through October (M. Payne, cited in Alaska Scientific Review Group, 2001). Whalers
described that right whales would gather into large groups near the end of the whaling season, a
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phenomenon they interpreted as the whales readying to migrate from the grounds for the winter (Scammon,
1869).

It is not known where calving and/or breeding of eastern North Pacific right whales occurred historically or
occurs now. Lack of historical observations of calves “...suggests that neither the west coast of North
America nor the Hawaiian Islands constituted a major calving ground...within the past 200 years” (Perry,
DeMaster, and Silber, 1999¢:45). Courtship behavior has been observed in the southeastern Bering Sea,
but the National Marine Fisheries Service (67 FR 7662) points out that this does not necessarily indicate
this is a breeding location. Nothing is known about the current population structure (for example, sex and
age segregation or structure) of this stock.

Plots of sightings from catcher boats (Omura et al., 1969) suggested that, in the mid 1960’s, North Pacific
right whales were “most numerous off the Kuril Islands, south Okhotsk Sea and between the eastern
Aleutian Islands and Kodiak Islands” (Braham, 1986). Data from these sightings suggested that some
North Pacific right whales migrated seasonally into the Bering Sea by June and stayed all summer, a
pattern consistent with earlier whaling data and the habits of Southern Hemisphere and North Atlantic right
whales (Braham, 1986). Whales sighted in the 1940°s through 1957 near the Aleutian Islands were
suggested to belong to a “Kodiak Ground” stock (Omura, 1958).

There a high degree of uncertainty about how many North Pacific right whales existed prior to exploitation
(Brownell et al., 2001; Angliss and Lodge, 2002) and about how many currently may exist in both eastern
and western Pacific stocks (Brownell et al., 2001). An estimated 15,374 right whales were killed by
American-registered vessels in the North Pacific between 1835 and 1909, with most taken before 1875
(Best, 1987; International Whaling Commission, 1986). Total harvests of North Pacific right whales have
been estimated variously at 20,000 (du Pasquier, 1986) and between 26,500 and 37,000 (Scarff, 2001). By
about 1865 when modern whaling began, right whales were rare worldwide (Best et al., 2001).

A remnant population (or populations) survived exploitation in the eastern North Pacific. The range of a
remnant population clearly included the Gulf of Alaska. Whaling harvest data clearly indicate that as
recently as the 1960’s, some hundreds of right whales inhabited the eastern North Pacific, with their range
including at least parts of the Gulf of Alaska and the Bering Sea (Doroshenko, 2000) (see the following).

Data from Doroshenko (2000) documents that 252 right whales were taken illegally by Soviet whalers in
the Gulf of Alaska alone between 1963 and 1966 (141, 88, 20, and 3, respectively) (data taken from
Brownell et al., 2001:Table 3.2). Thus, as recently as the 1960’s, the Gulf of Alaska was an area of
significant abundance for North Pacific right whales. The decline in catch over the 4 years probably is
indicative of depletion. After 1966, eight sightings have been made of right whales in the Gulf of Alaska,
including the area south of the Alaska Peninsula. Three other sightings were made south of the Aleutians
(information extracted from Brownell et al., 2001). Sightings and takes of right whales in the eastern North
Pacific since 1950 from the Gulf of Alaska region are extracted from Tables 2.2 and 3.2 in Brownell et al.
(2001) and presented in Table II1.B-4. Between 1960 and 1978, Japanese whaling scoutboats and
catcherboats reported 26 right whale sightings in the Gulf of Alaska (Wada, 1975, 1978; Brownell et al.,
2001). There are indications that the whales were typically present seasonally. While scout boats were in
the Gulf of Alaska from May to September, right whales were only observed from June through August.
Waite, Wynne, and Mellinger (In press) reported that seven right whale sightings (note: this does not refer
to the number of whales, but the number of events) were reported from the Gulf of Alaska from 1959
through 1997 through the National Marine Mammal Laboratory’s Platforms of Opportunity Program, and
one sighting (in Yakutat Bay in 1979 of four whales) was positively identified. None of these sightings
was in the winter (Waite, Wynne, and Mellinger, In press). No right whales were observed during a ship
survey conducted between mid-June and late August 1980 in the Gulf of Alaska from Cape Fairweather to
Chirikof Island, and including Shelikof Strait, Yakutat and Icy bays, Prince William Sound, and coastal
waters from Chirikof to Dutch Harbor (Rice and Wolman, 1982). No right whales were observed during a
ship survey in 1994 between the south tip of Kodiak Island along the south side of the Alaska Peninsula
and the Aleutian Islands (Forney and Brownell, 1996).

The most recent confirmed sighting of a North Pacific right whale near the proposed sales area was of a
single individual in the Gulf of Alaska south of Kodiak Island in July 1998 (Waite, Wynne, and Mellinger,
In press). Postobservation acoustic monitoring between May 26 and September 11, 2000 identified
potential right whale vocalizations in September 2000 (Waite, Wynne, and Mellinger, In press). However,
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these sounds were intermixed with probable humpback vocalizations and, thus, it is unclear which species
produced the calls (Waite, Wynne, and Mellinger, In press). The authors point out that the lack of other
right whale calls does not mean that right whales were absent. They may have been absent, present outside
of detection of the hydrophone, or present but silent. A National Marine Fisheries Service observer
reported 30-40 “probable” right whales in an area offshore the southcentral coast of Kodiak Island.
However, Waite, Wynne, and Mellinger (In press) reported skepticism about the report because of
conflicting reports from other observers and the occurrence of many gray whales in the same region in
previous years.

A reliable minimum estimate of current population size is not available, nor is a reliable estimate of the
current trend of the eastern North Pacific right whale population stock (Brownell et al., 2001; Angliss and
Lodge, 2002). Reliable estimates of the total number of North Pacific right whales (in the western and the
eastern Pacific) are not available (Brownell et al., 2001). Most modern sightings have been of single
individuals or very small groups (for example, data summarized in Omura, 1958; Reeves and Leatherwood,
1985; Rowntree et al., 1980; Brownell et al., 2001). Recently (1996-2000) small aggregations (3-13) of
right whales have been sighted in June or July in the southeastern Bering Sea (most of the sightings) or in
Bristol Bay (for example, Goddard and Rugh, 1998; C. Tynan, pers. commun., as cited in Angliss and
Lodge, 2002; LeDuc et al., 2001). Little sighting effort has occurred in other areas of the eastern Bering
Sea (Alaska Scientific Review Group, 2001). Genetic analyses indicated that five per five individuals
sampled in 1999 were males (LeDuc et al., 2000 cited in Angliss and Lodge, 2002). Angliss and Lodge
(2002:173) summarize that ““...only 14 individual animals have been photographed during aerial surveys
during 1998, 1999, and 2000” and that “mark-recapture” data are “...consistent with a very small
population size.” Until August of 2002, a confirmed cow/calf sighting had not been reported since 1900
(D. Rice, pers. commun., cited in Angliss and Lodge, 2002:172). A confirmed cow/calf sighting was made
in the southeastern Bering Sea on August 24, 2002 (Moore, 2002b, pers. commun.) during the course of a
right whale study in the area. In April 1996, one individual was observed off of Maui (D. Salden, cited in
Angliss and Lodge, 2002), the first documented sighting of a right whale near Hawaii since 1979 (Angliss
and Lodge, 2002). The individuals recently cited in the southeastern Bering Sea (Goddard and Rugh, 1998;
Tynan, 1999; Brownell et al., 2001) may represent a remnant population of the eastern North Pacific stock
of the North Pacific right whale. Brownell et al. (2001) have concluded that it is unlikely that the numbers
of this stock of North Pacific right whales are greater than a few dozen. While limited systematic and
quantitative data suggest that the Western Stock of the North Pacific right whale may number in the high
hundreds (Miyashita and Kato, In press), these estimates have wide confidence intervals, and population
size is uncertain. Some other estimates ““...appear to be little more than conjecture” (see examples in
Brownell et al., 2001:283).

1ll.B.4.b(4)(f) Foraging Ecology and Feeding Areas

Right whales are specialized as skim feeders, swimming below or at the surface of the water with their
mouths wide open through swarms of prey (Braham and Rice, 1984). They feed primarily on calanoid
copepods and euphausiids (krill) (Omura et al., 1969). Recently, the National Marine Fisheries Service
stated that North Pacific right whales feed almost exclusively on calanoid copepods (67 FR 7661). Braham
and Rice (1984) specified that they feed on Calanus cristatus and C. plumchrus in the North Pacific (for
example, Omura et al., 1969; Omura, 1986; Klumov, 1962; Nemoto, 1963) and sometimes Euphausia
pacific (also referred to by the National Marine Fisheries Service, 1991a). Additional species previously
identified as right whale prey in the North Pacific include C. finmarchicus and Metrida spp. (Omura, 1958;
Omura et al., 1969; National Marine Fisheries Service, 1991a). Zooplankton species collected in 1997 on
the Middle Shelf Domain of the continental shelf in the Southeast Bering Sea in the vicinity where right
whales were observed were Calanus marshallae, Pseudocalanus newmani and Acartia longiremis (Tynan,
1999). Right whales sightings in the southeastern Bering Sea in 1999 also were associated with
concentrations of copepods. The copepod concentrations recorded in 1997 in this middle shelf domain
region of the Bering Sea was the highest recorded since the 1980°s (Napp and Hunt, 2001). Tynan (1999)
suggested that the historical distribution of North Pacific right whales may indicate that they tracked the
Bering Slope Current and movement of Alaska stream waters into the Bering Sea. She also suggested they
may have shifted their foraging grounds in response to changes in prey density in the region they were
observed. A stated basis of the National Marine Fisheries Service’s reluctance to designate critical habitat
in this vicinity was the argument that the presence of right whales in this area may be transitory based on
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anomalous conditions (67 FR 7661). There is relatively little information about North Pacific right whale
foraging patterns and locations on which to characterize the typical from the atypical.

Historical data indicate that the areas of the Gulf of Alaska adjacent to the Kenai Peninsula, near Kodiak
Island, and south of Kodiak to the Shumagins were important feeding areas to the North Pacific right
whale.

1ll.B.4.b(4)(g) Reproductive and Survival Rates

No data are available about current reproductive and/or survival rates for North Pacific right whales.

1ll.B.4.b(4)(h) Sources of Mortality and Other Factors Potentially Influencing Recovery

All right whale populations were severely exploited and depleted by commercial whaling, and available
information indicates that this exploitation is the primary cause of their current severe depletion.
Information from catch levels and areas of whaling indicate that intensive commercial exploitation,
beginning (with respect to the North Pacific right whale) in 1800 in Baja California and in 1835 on the
“Kodiak ground”(Scarff, 1986), led to the severe reduction of right whales in the eastern North Pacific
within about 14 years. Due to additional unrelenting whaling in the western North Pacific, North Pacific
right whales were considered rare (Scarff, 1991). Although commercial hunting was banned, North Pacific
right whales continued to be taken for scientific study (for example, six north of the Aleutian Islands in the
southern Bering Sea (1962-1963), including right whales taken from areas near Kodiak Island (for
example, 1961: three just south of Kodiak Island) (Omura et al., 1969, Tsuyuki and Naruse, 1963). Recent
evidence indicates that illegal Soviet commercial whaling in the 1960’s likely decimated the already
severely depleted surviving remnant population, leading to its current highly depleted status extinction
(Doroshenko, 2000; Brownell et al., 2001).

No information is available about natural causes or rates of mortality of right whales in the North Pacific.
Based on photo-identification data, Kraus (1990) estimated that average annual mortality rates were 17%
for first-year animals and 3% for second- through fourth-year whales (Perry, DeMaster, and Silber, 1999c).
Some North Atlantic right whales have been observed to carry what are classified as scars from killer whale
attacks (Kraus, 1990), but rates of mortality associated with killer whales are unknown. Extremely small
population size could be a factor limiting the recovery of right whale populations Reeves, Mead, and
Katona (1978). There are several ways that small population size could hamper recovery. Individuals may
have difficulty finding mates (Allen, 1974). Due to the extremely small population size of right whales in
the eastern North Pacific, there is risk of loss of genetic variability due to obligatory inbreeding and genetic
drift and potentially decreased long-term viability due to this loss (for example, due to reduced ability to
respond to perturbations, greater susceptibility to disease, etc. (for example, see Nei, Maruyama, and
Chakraborty, 1975 and O’Brien et al., 1985).

It is not know what natural or human-related factors currently may be negatively impacting the North
Pacific right whales. The National Marine Fisheries Service (1991a) discussed the possible effects of the
following human-related factors on North Pacific right whales:

ship collisions,

disturbance from vessels,

entrapment and entanglement in fishing gear,

habitat degradation, and

hunting.

However, the current rarity of this species, and especially of the stock, makes it difficult or impossible to
evaluate causes of mortality or injury in the stock (Angliss and Lodge, 2002) other than the impact of
whaling (a form of hunting).

There is no information on incidence of disease, levels of contaminants, effects of noise, or other potential
threats to eastern North Pacific right whales. There is no evidence of pollution-related mortality or injury.
There is no evidence of Native take.

In the North Atlantic and the Southern Hemisphere, entanglement in fishing gear (including gillnets,
herring weirs, lobster and crayfish lines) and ship strikes are documented significant sources of mortality to
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that species of right whale (see the following) and these sources could pose a threat to the similar, slow-
swimming, large, North Pacific right whales, particularly if they do, or begin to, inhabit areas of the Bering
Sea or Gulf of Alaska where high levels of commercial fishing occurs or where high levels of ship activity
occur (for example, near Dutch Harbor). Vessel-related mortality rates for this stock are unknown (Perry,
DeMaster, and Silber, 1999c¢). There is no evidence of fisheries interactions with this stock (Angliss and
Lodge, 2002). The present known distribution of this stock of right whales does not overlap with areas
where gillnets are used in fishing (M. Payne, cited in Alaska Scientific Review Group, 2001), but discarded
or lost gear could affect animals far from the site of net use. There are few data on fishery interactions with
North Pacific right whales. Angliss and Lodge (2002) report that only one fishery-related (gillnet
entanglement) mortality has been reported for North Pacific right whales, occurring off of the Kamchatka
Peninsula in 1989 (Kornev, 1994). No entanglements of right whales have been reported by fishery
observers, who are required on many of the large vessels in the Bering Sea (67 FR 7662).

In the North Atlantic, “...direct and indirect impacts from human activities-mostly in the form of vessel
collisions and entanglement in fishing gear almost certainly have contributed to a lack of recovery...”
(National Marine Fisheries Service, 2001a:1). Data from the western North Atlantic indicate that fishing
entanglement is a significant enough source of injury or mortality to right whales in that area (Kenney and
Kraus, 1993) to merit the establishment of Take Reduction Teams charged with development of measures
to reduce fishery take. An estimated 57% of right whales in the western North Atlantic have injuries or
scars indicative of fishing-gear entanglement (Kraus, 1990). An estimated 7% of the known mortality of
North Atlantic right whales was due to entanglement in fixed gear (Kenney and Kraus, 1993). In the North
Atlantic, ship strikes are the greatest known cause of right whale mortality, accounting for 22% of 27
documented mortalities from 1970-1991 (Perry, DeMaster, and Silber, 1999¢).

Perry, DeMaster, and Silber (1999¢:20) concluded “...the primary factor influencing...recovery...” (of
North Atlantic right whales) “...involves their occurrence in coastal habitats. This...places them in direct
contact with shipping traffic, fishery operations, coastal oil and gas development, and other human
activities.” They examine the five factors referred to in the Endangered Species Act as factors that could
possibly be influencing the recovery of North Pacific right whales. Perry, DeMaster, and Silber (1999c)
stated that the possible influence of overutilization for commercial, recreational, scientific, or educational
purposes, disease or predation, and inadequacy of existing regulatory mechanisms are all unknown. With
respect to the present or threatened destruction or modification of habitat in the North Pacific, they
specified offshore oil and gas development and referred to noise disturbance and oil spills as examples of
negative factors associated with such activity. Lastly, they listed entanglement in fishing gear (for
example, drift gillnets) as other natural or human-made factors that could be influencing recovery in the
North Pacific.

111.B.4.b(5) Fin Whale (Balaenoptera physalus) — Endangered

1ll.B.4.b(5)(a) Summary

Fin whales regularly inhabit areas near the proposed multiple-sales area including Shelikof Strait, bays on
Kodiak Island (especially on the west side), and the Gulf of Alaska (see Map 12). Some or all of these
areas are feeding areas for fin whales. Information indicates that the distribution and relative abundance of
fin whales in these areas varies seasonally, but there is documented use of parts of the Kodiak
Archipelago/Shelikof Strait region in most months (Mizroch et al., In prep.; Zweifelhofer, 2002, pers.
commun.).

We focus our description and subsequent evaluations on fin whales in the Northeast Pacific and, where
appropriate, to fin whales in the North Pacific. We include information on fin whales in the North Atlantic
and in the Southern Hemisphere, where it enhances our understanding of fin whales in the Northeast
Pacific.

111.B.4.b(5)(b) Basic Description

Fin whales are large, fast-swimming baleen whales, second in length only to the blue whale (B. musculus)
(Reeves, Silber, and Payne (1998). Adults range between 20 and 27 meters (~65-89 feet) in length. Adult
females grow to a larger size than males (Reeves, Silber, and Payne, 1998; Perry, DeMaster, and Silber,
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1999d). Antarctic fin whales generally are longer than Northern Hemisphere whales by about 3 meters
(~9.8 feet) (Reeves, Silber, and Payne, 1998).

1ll.B.4.b(5)(c) Current Subspecies and Stock Definitions

Two subspecies of fin whales have been recognized by some authorities: the large, Southern Hemisphere
form and the smaller, Northern Hemisphere form (Tomilin, 1946 cited in Reeves, Silber and Payne, 1998;
Tomilin, 1967; Sokolov and Arsen’ev, 1994, cited in Reeves, Silber and Payne, 1998). Southern
Hemisphere and Northern Hemisphere stocks are believed not to mix, or to rarely mix (Reeves, Silber and
Payne, 1998). Fin whales and blue whales occasionally interbreed in both the North Pacific (Doroshenko,
1970) and North Atlantic (Bérubé and Aguilar, 1998).

There is uncertainty about the stock structure of fin whales in the North Pacific due to limited information
(Angliss and Lodge, 2002) about movements of individuals and genetic structure. As a result, there is a
lack of consistency among national and international regulatory entities in the number of stocks recognized,
which has varied from two to five. To take a conservative management approach, Angliss and Lodge
(2002) recognizes three population stocks of fin whales in U.S. Pacific waters: an Alaska or Northeast
Pacific Stock, a California/Washington/Oregon Stock, and a Hawaii Stock. However, tag recoveries (Rice,
1974) indicate that animals whose winter habitat includes the coast of southern California summer in
locations from central California to the Gulf of Alaska; and individuals from the North American Pacific
coast have been reported at locations as varied as central Baja California to the Bering Sea in the summer.
Based on blood typing, morphology, and marking data, Fujino (1960) identified three “subpopulations” of
fin whales in the North Pacific: the East China Sea, the eastern sides of the Aleutians, and the western
sides of the Aleutians (Donovan, 1991). After examination of histological and tagging data, Mizroch, Rice,
and Breiwick (1984b) suggested five possible stocks. In 1971, the IWC divided North Pacific fin whales
into two management units for the purposes of establishing catch limits: the East China Sea Stock and the
rest of the North Pacific (Donovan, 1991). Angliss and Lodge (2002) report that based on limited
geographic information indicating continuous distribution in winter but possible isolation of groups in
summer, the International Whaling Commission classifies all North Pacific fin whales as a single stock
(Mizroch, Rice, and Breiwick, 1984b) but cite information supportive of the existence of subpopulations in
the North Pacific (see also Reeves, Silber, and Payne, 1998) for the same summary.

1ll.B.4.b(5)(d) Current Status and Protective Legislation

Fin whales were listed as endangered under the ESA in 1973 (Perry, DeMaster, and Silber, 1999d) and as
depleted under the Marine Mammal Protection Act. Under the 1994 amendments to the Marine Mammal
Protection Act, they are categorized as a strategic stock. They are listed in Appendix I of CITES (Reeves,
Silber and Payne, 1998). Hunting of fin whales in the North Pacific was regulated under the 1946
International Convention for the Regulation of Whaling, which limited the legal take in the North Pacific to
individuals of 55 feet (16.8 meters) or longer. The International Whaling Commission began managing the
commercial take of fin whales in the North Pacific in 1969 (Allen, 1980; Reeves, Silber and Payne, 1998).
Legal commercial take of fin whales in the North Pacific was prohibited by the International Whaling
Commission in 1976. In July 1998, the National Marine Fisheries Service released a joint Draft Recovery
Plan for the Fin Whale Balaenoptera physalus and Sei Whale Balaenoptera borealis (Reeves, Silber, and
Payne, 1998). No critical habitat has been designated or proposed for fin whales in the North Pacific.

1ll.B.4.b(5)(e) Current and Historic Abundance

The National Marine Fisheries Service has concluded that there is no reliable information about population
abundance trends nor reliable estimates of minimum abundance (Angliss and Lodge, 2002), current or
historical abundance, maximum net productivity, or of the potential biological removal for the entire
Northeast Pacific fin whale stock (Angliss and Lodge, 2002). However, Reeves, Silber, and Payne
(1998:22) point out that the absence (Stewart et al., 1987) or scarcity (Forney and Brownell, 1996) of fin
whales in areas where significant numbers were taken during whaling appears to indicate that “fin whales
remain seriously depleted in these northern waters where they were subject to intense whaling,
although...may also be linked to shifts in distribution or incomplete survey coverage.” A rough estimate of
4,951 (95% CI1 2,833-8,653; CV = 0.29) fin whales in the Bering Sea in the summer was made based on
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visual survey data. Perry, DeMaster, and Silber (1999d) reported a 1991 estimate of 14,620-18,630
(Braham, 1991) for the entire North Pacific.

Ohsumi and Wada (1974) previously estimated there were 42,000-45,000 fin whales in the North Pacific
prior to commercial exploitation. However, recently summarized information (International Whaling
Commission Bureau of International Whaling Statistics data, unpublished, cited in Angliss and Lodge,
2002) indicates that 46,032 fin whales were reported killed throughout the North Pacific between 1946 and
1975.

111.B.4.b(5)() Historic and Current Distribution Patterns

Mizroch et al. (In prep.) recently have summarized information about the patterns of distribution and
movements of fin whales in the North Pacific available from whaling harvest records, whaling, systematic
scientific, and opportunistic sightings, acoustic data from offshore hydrophone arrays, and from recoveries
of marked whales. Based on their analyses, and on other references cited in the following, available
information indicates that patterns of distribution are as summarized in the following.

Fin whales are widespread throughout temperate oceans of the world (Leatherwood et al., 1982; Perry,
DeMaster, and Silber, 1999d; Reeves, Silber and Payne, 1998). Most fin whales are believed to migrate
seasonally from relatively low latitude winter habitats where breeding and calving take place to relatively
high latitude summer feeding habitats (Perry, DeMaster, and Silber, 1999d). However, the degree of
mobility of populations differs, presumably in response to patterns of distribution and abundance of their
prey (Reeves, Silber and Payne, 1998). Some populations migrate seasonally up to thousands of
kilometers, whereas others are resident in areas with adequate prey (Reeves, Silber and Payne, 1998). A
pattern of seasonal movement from lower latitude winter breeding and calving habitats to more northerly,
high latitude summer feeding habitats can be observed for many, but not all, individual or even local
populations of fin whales (Mizroch et al., In prep.). Data from marked fin whales indicate that at least
some individuals make long movements between wintering areas off Mexico and California to summer
feeding areas in the Gulf of Alaska (Mizroch et al., draft manuscript).

Angliss and Lodge (2002) reported that fin whales in the North Pacific generally are reported to be off the
North American coast and Hawaii in winter and in the Bering Sea in summer. Mizroch et al.’s (draft
manuscript) summary indicates that the fin whales range across the entire North Pacific from April to
October, but in July and August they concentrate in the Bering Sea-castern Aleutian area. It is clear from
their sighting summary that during many different times of the year, fin whales have been observed in
widely scattered locations throughout their range in the North Pacific. In January and February, fin whales
have been sighted off Baja California, in the Aleutian area, and Bering Sea. In the 1960’s, 20 fin whales
were sighted in the Gulf of Alaska in January (Berzin and Rovnin, 1966). In March, concentrations of fin
whales have been seen around Kodiak Island, sightings are reported off California and Oregon, and yet
they are still observed in Baja California and in the Bering Sea. In April, sightings are reported all along
the coast of the United States and Canada, but sightings are concentrated around Kodiak Island. In May-
July, sighting data indicate high use of the Gulf of Alaska and, in June and July, in the Bering Sea, while
August data show fewer sighting in the Gulf of Alaska. In September and October, sightings indicate that
fin whales are in the Bering Sea, the Gulf of Alaska, and along the U.S. coast as far as Baja California (in
October). In November, fin whales are still observed in the Kodiak region and in southern California,
while in December, sightings have been primarily along Baja California and in the Gulf of California
(Mizroch et al., In prep.). Mizroch et al. also confirmed that fin whales from both sides of the Pacific
concentrate in the Bering Sea-eastern Aleutian Island area in July and August and move along the
continental shelf edge following the retreating ice.

Passive acoustic data (McDonald and Fox, 1999) document that Hawaii is used in the winter by fin whales
but indicates that densities are likely lower than those in California (Barlow, 1995; Forney, Barlow, and
Carretta, 1995). However, as evident from material summarized in the previous paragraph, observations
summarized by Mizroch et al. (In prep.) demonstrate that there are many fin whales in northerly waters in
winter months. These observations are not in agreement with typical summaries of fin whale distribution,
which state that essentially all fin whales migrate from summer feeding grounds to wintering areas in the
south. However, Mizroch et al. (In prep.) point out that this view of fin whale distribution was based
primarily on data showing that whaling was rarely done from November to May in high latitude whaling
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areas. They note that this fact probably resulted both from a scarcity of whales and severely adverse winter
weather (Mizroch et al., In prep.). Mizroch et al. do point out, however, that fin whales with small calves
have not been seen during the winter months, and that it has not been demonstrated that individual whales
are year-round residents in the northern areas.

Reeves, Silber and Payne (1998) reported that fin whales tend to feed in summer at high latitude and fast,
or feed little at winter lower latitude habitats (Reeves, Silber and Payne, 1998). However, recent data on
fin whale presence based on calls detected by bottom-mounted hydrophones document high levels of fin
whale call rates along the U.S. Pacific coast from August to February (Moore et al., 1998; Watkins et al.,
2000). The patterns of fin whale calls detected ““...generally corresponded to seasonal productivity in the
areas monitored...” (Moore et al., 1998:623) and have been interpreted as a possible indication of the
importance of this area for fin whale feeding during winter (Angliss and Lodge, 2002). During visual
cetacean surveys in July and August 1999 in the central Bering Sea, “...aggregations of fin whales were
often sighted in areas where the...echo sounder...identified large aggregations of zooplankton, euphausiids,
or fish” (Angliss, DeMaster, and Lopez, 2001:160). Mizroch et al. (In prep.) concluded that catch densities
and sightings show concentrations of fin whales within a highly productive “Bering Sea Green Belt” along
the shelf edge (Springer, McRoy, and Flint, 1996).

The importance of specific feeding areas to populations or subpopulations of fin whales is not yet
understood. In the North Atlantic, 30-50% of identified individual fin whales returned to specific feeding
areas in subsequent years (Seipt et al., 1990). The timing of arrival at feeding habitats can vary by sex and
reproductive status, with pregnant females arriving earlier (Mackintosh, 1965).

111.B.4.b(5)(g) Use of Areas Near the Proposed Cook Inlet Multiple-Sales Area

During opportunistic sightings of fin whales by Kodiak National Wildlife personnel, fin whales have been
observed in the vicinity of Kodiak Island, especially in Uganik and Uyak bays, every month of the year
except December and January (Zweifelhofer, 2002, pers. commun.; Mizroch et al., In prep.). Especially
large concentrations were observed during February, April, and November (Mizroch et al., In prep.).
Mizroch et al. concluded that fin whales likely are present in waters of Shelikof Strait, off the Kodiak
Archipelago, and other northerly areas in winter because of the presence and distribution of their prey,
including forage fish. Fin whales have been observed feeding in bays adjacent to Kodiak Island, including
Uganik and Uyak bays (Zweifelhofer, 2002, pers. commun.). Mizroch et al. (In prep.) summarizes that
Shelikof Strait provides year-round foraging opportunities for many species. Thus, fin whales use the
Kodiak/Shelikof Strait regions in all seasons, and the area appears to be an important, possibly year-round,
feeding area for this whale species.

11l.B.4.b(5)(h) Foraging Ecology and Feeding Areas

Based on observations from whaling operations, Nemoto and Kasuya (1965) reported that fin whales feed
in shallow coastal areas and marginal seas in addition to the open ocean. Citing the International Whaling
Commission (1992a), Perry, DeMaster, and Silber (1999d) report that there is great variation in the
predominant prey of fin whales in different geographical areas, depending on which preys are locally
abundant. While they “depend to a large extent on the small euphausiids and other zooplankton” (Perry,
DeMaster, and Silber, 1999d:49), reported fish prey species in the Northern Hemisphere include capelin,
Mallotus villosus; herring Clupea harengus; anchovies, Engraulis mordax; and sand lance, Ammodytes
spp). Based on the stomach contents of whales killed during commercial whaling in the 1950’s and 1960’s,
(Nemota and Kasuya, 1965) reported that in the Gulf of Alaska, Euphausia pacifica, Thysanoessa inermis,
T. longipes, and T. spinifera are the primary prey of fin whales. Mizroch et al. (In prep.) summarized fish,
especially capelin, Alaska pollock, and herring are the main prey north of 58° N. latitude in the Bering Sea.
Reeves, Silber, and Payne (1998) reported the above species as primary prey in the North Pacific and also
listed large copepods (mainly Calanus cristus), followed by herring, walleye pollock (Theragra
chalcogramma), and capelin. Mizroch et al. (In prep.) summarize that fin whales appear to be able to make
long-distance movements quickly to track prey aggregations and are capable of switching their diet from
krill to fish as they migrate northward. They aggregate where prey densities are high (Piatt and Methven,
1992; Piatt et al., 1989; Moore et al., 1998). Such concentrations of fin whale prey often occur in areas
with high phytoplankton production and along ocean fronts (Moore et al., 1998). These features, in turn,
often are associated with the continental shelf and slope and other underwater geologic features such as
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seamounts and submarine canyons (Steele, 1974; Boehlert and Genin, 1987; Dower, Freeland, and Juniper,
1992; Moore et al., 1998).

1ll.B.4.b(5)(i) Reproductive Biology

Knowledge of the reproductive biology of endangered species is important, because it provides information
about the ability of depleted populations to recover, provides a basis for evaluating potential time courses
of recovery, and provides information about habitat requirements of the listed species. Lockyer (1972)
reported the age at sexual maturity in fin whales, for both sexes, to range from 5-15 years, while the
average length is approximately 17.2 meters (see references in Perry, DeMaster, and Silber, 1999d). Based
on analyses of age of sexual maturity in North Pacific fin whales killed from the mid-1950’s to 1975,
Ohsumi (1986) detected a decline in age of first reproduction from 12 to 6 years old in females and from 11
to 4 in males, a phenomenon interpreted by Ohsumi as a response to heavy exploitation (Reeves, Silber,
and Payne, 1998). Fin whales are thought to generally mate and calve while on wintering grounds (Perry,
DeMaster, and Silber, 1999d). Available information indicates that a single calf is born after a gestation of
about 12 months and weaned between 6 and 11 months of age (Best, 1966; Gambell, 1985) on the summer
grounds (Mizroch et al., In prep.). Calving intervals range between 2 and 3 years (Agler et al., 1993).
Mizroch et al. (In prep.) summarized that about 35-40% of adult fin whale females give birth in any given
year.

1ll.B.4.b(5)(j) Sources of Mortality and Other Factors Potentially Influencing Recovery

Most stocks of fin whales were depleted by commercial whaling (Reeves, Silber and Payne, 1998)
beginning in the second half of the mid-1800’s (Schmitt, de Jong, and Winter, 1980; Reeves and Barto,
1985). In the 1900’s, hunting for fin whales continued in all oceans for about 75 years (Reeves, Silber and
Payne, 1998) (see information on whaling level in Section III.B.4.b(5)(e) — Current and Historic
Abundance). It is likely that reports of Soviet takes of fin whales in the North Pacific are unreliable
(Reeves, Silber and Payne, 1998), because evidence indicates the Soviets over-reported fin whale catches
by about 1,200, presumably to hide takes of species such as right whales and other protected species
(Doroshenko, 2000). In 1965, Nemoto and Kasuya (1965) reported that fin and sei whales were the
primary species taken in the Gulf of Alaska during Japanese commercial whaling in recent catches. Figure
1 of that report documents that in 1963, more than 150 fin whales were taken just south of the Kenai
Peninsula. Other areas of high take in 1963 were especially southeast Alaska and areas offshore between
Prince William Sound and Glacier Bay. Multiple smaller groups were taken offshore of areas south of
Kodiak Island and the Alaska Peninsula to Unimak Pass, and large numbers were taken throughout the
northern Gulf in an area bounded on the south at approximately 53° N. latitude. Legal commercial hunting
ended in the North Pacific in 1976.

There is no evidence of subsistence take of fin whales in the Northeast Pacific (Angliss, DeMaster, and
Lopez, 2001; Angliss and Lodge, 2002).

There is little information about natural causes of mortality (Perry, DeMaster, and Silber, 1999d). In 2002,
the National Marine Fisheries Service summarized that “There are no known habitat issues that are of
particular concern for this stock” (Angliss, DeMaster, and Lopez, 2001; Angliss and Lodge, 2002).
Documented human-caused mortality of fin whales in the North Pacific since the cessation of whaling is
low. Perry, DeMaster, and Silber (1999d:51) list the following factors possibly influencing the status of fin
whales in the North Pacific: offshore oil and gas development as a “Present or threatened destruction or
modification of habitat; and vessel collisions as an “Other natural or man-made factor.” The possible
influences of disease or predation and of overutilization are listed as “Unknown.” Documented fishery-
interaction rates are very low in the North Pacific. However, the only information available for many
fisheries in the Gulf of Alaska comes from self reporting of individual fishers. Such data are likely biased
downwards. Based on the death in 1999 of a fin whale incidental to the Bering Sea/Aleutian Island
groundfish fishery, the National Marine Fisheries Service estimates three mortalities in 1999 and an
average yearly take of 0.6 (CV = 1.) between 1995-1999 (Angliss and Lodge, 2002). In the North Atlantic,
nine entanglements were recorded in the National Marine Fisheries Service Northeast Regional
entanglement database between 1975 and 1992 (Blaylock et al., 1995), and three other instances indicating
entanglement were recorded between 1992 and 1996 (Waring et al., 1998). In the North Atlantic, there is
concern about the potential impact of overexploitation of certain fish stocks on fin whales (Perry,
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DeMaster, and Silber, 1999d). The reported instance of fin whale deaths due to vessel strikes is low. One
fin whale death due to vessel strike was reported in the North Pacific in 1991 (Perry, DeMaster, and Silber,
1999d), and a fin whale was struck by a vessel in Uyak Bay in 2000. In the North Atlantic, there is
documented effect on behavior from whale watching and other recreational boat encounters and from
commercial-vessel traffic (for example, Stone et al., 1992) but also evidence of habituation to increased
boat traffic (Watkins, 1986). Perry, DeMaster, and Silber (1999d) summarized that noise from seismic
exploration did not appear to affect fin whales in detectable ways (McDonald et al., 1993).

111.B.4.b(6) North Pacific Sei Whale Population (Balaenoptera borealis)
Endangered
1ll.B.4.b(6)(a) Summary and Basic Description

Sei whales are large baleen, rorqual whales. Adult females attain larger size than do adult males, with a
maximum length of 18.6 meters (~61 feet) in the North Pacific Ocean (Gambell, 1985). Sei whales are
found in all oceans (National Marine Fisheries Service, 2001a) but are less likely than many other baleen
whales to venture into frigid polar waters (Gambell, 1976, 1985; Rice, 1998). Sei whales also tend to
inhabit open ocean and are not usually found in coastal, inshore waters. Sei whales are not known to occur
in the proposed multiple-sales area but have recently been reported near the west side of Kodiak Island (see
Map 12).

As with many of the endangered cetaceans, there is a lack of reliable data and related uncertainty about
abundance, population structure, population trends and status, levels and causes of variability in basic life-
history parameters, and factors that could be affecting recovery. For details on sei whale history, ecology,
conservation issues, and other topics that are beyond the scope of this document, we refer the reader to the
Draft Recovery Plan for the Fin Whale Balaenoptera physalus and Sei Whale Balaenoptera borealis
(Reeves, Silber, and Payne, 1998), to the recent status review by Perry, DeMaster, and Silber (1999¢), and
to recent stock assessments (Carretta et al., 2001).

1ll.B.4.b(6)(b) Knowledge of Population Structure and Designation of Population Stocks

There is not definitive information about the number of populations of sei whales in the North Pacific, their
boundaries, or the interrelationships of populations. There is some evidence for multiple populations
(Masaki, 1977; Mizroch, Rice, and Breiwick, 1984c); Horwood, 1987). Based on sightings, tag recoveries,
catch distributions, and baleen morphology, Masaki (1977) proposed the recognition of three stocks of sei
whales in the North Pacific, divided by longitudes 175° W. and 155° W. Tagged whales have been
documented to move north from California to Washington and British Columbia (Rice, 1974). Different
species of a parasite, Penella, were observed on sei whales taken off California versus those taken off Japan
(Rice, 1977). Carretta et al. (2001) states that “Lacking additional information on population structure, sei
whales in the eastern North Pacific (east of longitude 180°) will be considered a separate stock,” apparently
from sei whales in the western North Pacific. The International Whaling Commission recognizes only one
stock of sei whales in the North Pacific (Donovan, 1991).

1ll.B.4.b(6)(c) Current Status and Protective Legislation

Sei whales are listed as endangered under the ESA. Thus, the eastern North Pacific stock is categorized as
depleted and as a strategic stock under the Marine Mammal Protection Act. Commercial whaling has been
prohibited in the United States since 1972. The International Whaling Commission prohibited commercial
whaling of sei whales in 1976 (Carretta et al., 2001).

111.B.4.b(6)(d) Historic and Current Distribution and Abundance

Sei whales primarily inhabit deepwater areas of open oceans, most commonly over the continental slope
(for example, Mitchell, 1975a; Martin, 1983; Reeves, Silber, and Payne, 1998) or in “in basins...between
banks” (Reeves, Silber, and Payne, 1998:23). They are rarely found in cold polar seas or in near-coastal
waters. In both the North Atlantic and the North Pacific, sei whales tend not to commonly enter
semienclosed water areas, such as bays, the Gulf of Mexico and the Sea of Japan (Reeves, Silber, and
Payne, 1998). In the North Pacific, they occur across temperate areas north of 40° N. latitude and range as
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far south as Baja California in the eastern Pacific and to Japan and Korea in the western Pacific. They
migrate from low latitude winter areas to higher latitude summer feeding areas. There is evidence that
pregnant females are the first to migrate both into and out of feeding grounds (Masaki, 1976). The summer
range in the North Pacific extends from southern California to south of the Aleutian Islands, to the Gulf of
Alaska on the east and south to Japan on the west, and across the central Pacific north of the subarctic
boundary (National Marine Fisheries Service, 2001a). Available evidence indicates that the range of sei
whales in the Bering Sea is limited to the southeastern corner of the deep southwestern Aleutian Basin
(Gambell, 1985; Rice, 1998). Sei whales generally (but see Masaki, 1977) have been reported south of the
Aleutian Islands (Leatherwood et al., 1982; Reeves, Silber, and Payne, 1998). Based on evaluation of
Japanese sighting data, Horwood (1987) concluded that sei whales rarely entered the Bering Sea. Sei
whales in the North Pacific winter between 20° and 23° N. latitude (Masaki, 1976). Distribution may be
nonrandom with respect to age, with a higher proportion of larger and older individuals in higher latitude
areas (Gambell, 1985).

With respect to historic distribution and abundance, Masaki (1977) reported the whaling effort for sei
whales was distributed across the North Pacific between 45° and 55° N. latitude. In the 1950’s and 1960’s,
sei whales were the fourth most common whale taken by California coastal whalers (Rice, 1974), being
present primarily in late summer to early fall. However, based on results from extensive aerial and ship
surveys conducted off California in 1991, 1992, 1993, and 1994 (Hill and Barlow, 1992; Carretta and
Forney, 1993; Mangels and Gerrodette, 1994; VonSaunder and Barlow, 1999), sei whales are now rare in
California waters (Dohl et al., 1983; Barlow, 1997; Forney, Barlow, and Carretta, 1995; Mangels and
Gerrodette, 1994) and are extremely rare south of California (Wade and Gerrodette, 1993; Lee, 1993). Pike
and MacAskie (1969) described sei whales as abundant off the west coast of Vancouver Island from June
through August. During aerial surveys off Oregon and Washington, Green et al. (1992) did not report any
sei whale sightings.

All estimates of prewhaling abundance of sei whales in the North Pacific depend on whaling records and
trends in catch or sighting rates (Reeves, Silber, and Payne, 1998). The prewhaling abundance of sei
whales in the North Pacific has been estimated to be between 58,000 and 62,000 (Ohsumi and Wada, 1974)
and 42,000 (Tillman, 1977). Barlow et al. (1977) summarized that 61,500 sei whales were reported killed
by commercial whalers in the North Pacific between 1947 and 1987. Based on whaling catch records,
Tillman (1977) estimated that the abundance of sei whales in the North Pacific declined about 80% from
approximately 42,000 in 1963 to 8,600 in 1974. Between 1960 and 1970, the catch of sei whales per unit
effort declined by 75% in California shore whaling (Rice, 1977), which is consistent with substantial
population reduction (Reeves, Silber, and Payne, 1998).

Carretta et al. (2001) reported that there are no direct estimates of population size for sei whales based on
sighting surveys for either the entire North Pacific or for the eastern North Pacific. Additionally, they
reported there are no current estimates of minimum abundance for this stock or data on population trends
for the eastern Pacific. Existing estimates of minimum abundance are greater than 10 years old and do not
include statistical estimates of precision (Carretta et al., 2001). Expectations that there probably is a
positive population trend usually are based on the fact that sei whales are protected from legal whaling and
other purposeful take. However, the effectiveness of such legal protections is uncertain due to the possible
impacts of illegal whaling (Yablokov, 1994), entanglement in fishery gear, and vessel strikes (Carretta et
al., 2001). Additionally, other factors, such as those related to small population size and/or ecosystem
change, may impede recovery. Thus, data are not available to confidently determine the population size,
status, or trend of sei whales in the North Pacific.

11l.B.4.b(6)(e) Use of Areas Within or Near theProposed Cook Inlet Multiple-Sales Area

Because they tend to occur in open ocean, it is unlikely that sei whales would occur within the proposed
multiple-sales area, especially in the area to the north of Anchor Point. Fiscus et al. (1976:27) summarized
sightings (Nemoto and Kasuya, 1965; Berzin and Rovnin, 1966; Nishiwaki, 1966) of sei whales in the
Northeast Gulf of Alaska and Kodiak shelf regions. They stated: “The largest known concentration of this
species in the Gulf of Alaska is during the summer...near and just east of Portlock Bank....” Between
early April 1958 and mid-May 1975, 11 sightings of sei whales were reported with a total of 26 sei whales
reported. The number of individuals seen ranged from one to six. Fiscus et al. (1976) speculated that sei
whales may occur in the eastern and central Gulf of Alaska as right whales historically did (Townsend,
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1935), because both species prey on euphausiids. No sei whales were observed during a ship survey
conducted between mid-June and late August 1980 in the Gulf of Alaska from Cape Fairweather to
Chirikof Island and including Shelikof Strait, Yakutat and Icy bays, Prince William Sound, and coastal
waters from Chirikof to Dutch Harbor (Rice and Wolman, 1982). No sei whales were observed during a
1994 ship survey of the area south of Unimak Pass to the end of Kodiak Island (Forney and Brownell,
1996). In 2001, sei whales were observed just outside of Uyak Bay (Zweifelhofer, 2002, pers. commun.).

111.B.4.b(6)(1) Foraging Ecology and Feeding Areas

Sei whales feed using both engulfing and skimming, depending on the type of prey being captured
(Nemoto, 1959, 1970; Perry, DeMaster, and Silber, 1999¢). In the Atlantic Ocean, observations of feeding
behavior (Watkins and Schevill, 1979) and examination of possible sei whale feces (Weinrich et al., 1986;
Schilling et al., 1992) indicate sei whales have a preference for zooplankton, including calanoid copepods
(Calanus cristatus, C. plumchrus, and C. pacificus in the North Pacific) and euphausiids (for example,
Thysanoessa inermis and T. longipes in the North Pacific) in both the Atlantic and the Pacific (Hjort and
Ruud, 1929; Mitchell, 1975b; Mitchell, Kozicki, and Reeves, 1986; Christiansen, Haug, and Qien, 1992).
Mitchell (1975b) suggested that right whales and sei whales may compete for available copepod prey, that
the decline of right whales permitted sei whales to increase in abundance, and that competition with sei
whales was impeding right whale recovery. However, Clapham and Brownell (1996) examined the
evidence for this hypothesis and concluded that there was no convincing evidence that competition was
influencing baleen whale recovery.

In the North Pacific, sei whales also apparently can prey on a wide variety of organisms in addition to
zooplankton, including fish the size of adult mackerel (Nemoto and Kawamura, 1977; Reeves, Silber, and
Payne, 1998), pelagic squid (Nemoto and Kawamura, 1977; Kawamura, 1982) and, off the coast of
California, anchovies (Rice, 1977). Reeves, Silber, and Payne (1998) pointed out that due to their diet, sei
whales in the North Pacific may be more likely than sei whales in the Atlantic to be affected by, or to
affect, commercial finfisheries.

1ll.B.4.b(6)(g) Reproductive Biology

Based on individuals killed off central California, Rice (1977) estimated age at sexual maturity to be 10
years. In the Atlantic, the mean age of sexual maturity for both sexes is thought to be 8-10 years (Lockyer
and Martin, 1983). Rice’s (1977) estimate of gestational length in the North Pacific is about 12.7 months,
whereas alternative estimates for the North Atlantic range from 10.75 (Lockyer and Martin, 1983), 11.25
months (Lockyer, 1977, or 1 year (Risting, 1928).

Lactation appears to typically last about 6-9 months (Rice, 1977; Lockyer and Martin, 1983). Rice (1977)
estimated average calving intervals in the North Pacific to be about 3 years and, based on work by Jonsgard
and Darling (1977) and Lockyer and Martin (1983), Reeves, Silber, and Payne. (1998:25) concluded that it
was “...probably at least 2 years” in the Atlantic. Weaning is thought to occur on the summer grounds
(Reeves, Silber, and Payne, 1998). Rice (1977) judged calving to occur from September to March. Mating
takes place during the winter.

111.B.4.b(6)(h) Longevity

Based on examination of annual growth layers in the earplug, the maximum age estimated for a sei whale
was 60 years (Lockyer, 1977).

111.B.4.b(6)(i) Rates and Sources of Mortality and Other Factors Potentially Influencing
Recovery

As evident from information given above, previous commercial whaling was the factor responsible for
causing the endangered status of sei whales. Little is known about natural causes or rates of mortality of
sei whales. There are no estimates of natural mortality for sei whales in the Atlantic (Reeves, Silber, and
Payne, 1998). For sei whales in the North Pacific, Rice (1977) estimated total annual mortality rates of
0.088 for adult females and 0.103 for adult males.

Disease has been detected in sei whales in the North Pacific, but neither the frequency nor the pattern of its
occurrence is well documented. More importantly, the effect of detected diseases on survival is not known.
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Rice (1977) found heavy infestations of endoparasitic helminthes, including pathogenic species, in sei
whales killed off of California from 1959-1970. Of 284 of these whales, 7% also exhibited symptoms of a
disease that caused baleen shedding and replacement with a “...papilloma-like growth” (Rice, 1977).
These whales were apparently still feeding and were not emaciated (Rice, 1977).

Sei whales may be preyed upon by orcas (Reeves, Silber, and Payne, 1998) but the frequency of such
predation is not known.

111.B.4.b(6)(j) Human-Related Mortality and Habitat Concerns

In the draft recovery plan for fin and sei whales, Reeves, Silber, and Payne (1998) identified the following
human-related factors that could impact the recovery of sei whales: entanglement and entrapment in fishing
gear, human-caused noise, disturbance from vessels, collisions with vessels, contaminants, habitat
degradation (including prey removal and noise), military operations, and hunting. Carretta et al. (2001)
summarized that a habitat concern for all whales, and especially for baleen whales, is the increasing level of
human-caused noise in the world’s oceans. Bering Sea, Aleutian, and Gulf of Alaska groundfish trawl,
longline, and pot fisheries were monitored for incidental take in 1990-1997, but no mortalities or serious
injuries of sei whales were observed (Hill and DeMaster, 1999). Total estimated fishery mortality for the
eastern North Pacific Stock of sei whales is zero (Carretta et al., 2001). More details on the potential

effects of these factors are provided in Sections IV.B.1.f and V.C.5.f on threatened and endangered species.

11.B.4.b(7) Sperm whale (Physeter macrocephalus ) (North Pacific Stock) —
Endangered
1ll.B.4.b(7)(a) Summary

Sperm whales are large, toothed whales that are long lived, slow to mature, and have low reproductive
rates. Although they historically have been hunted extensively for spermaceti oil taken from their
oversized heads, and for other body parts, they are found in all ocean basins and are relatively abundant.
They are found primarily in the open ocean and, as a consequence, little is known about their population
structure and natural history. Available evidence indicates that mature males are present offshore in the
Gulf of Alaska during the summer in unknown abundance, but they are very unlikely to be present in the
proposed multiple-sales area (see Map 12).

1ll.B.4.b(7)(b) Basic Description

The sperm whale is a large, widely-distributed, member of the odontoceti, or toothed, whales. Males attain
maximum lengths of 18.5 meters, whereas females reach 12.5 meters (Odell, 1992). They are distinguished
by their exceptionally large, oil-rich heads, which extend about one-third of their total body length. Sperm
whales generally are deep divers. Large males are capable of diving to more than 2,000 meters deep and
staying submerged for more than an hour (Watkins, et al., 1993). A single blow hole is located left
anterior. The bottom jaw is strikingly narrow, and holds 17-29 pairs of teeth that align with indentations in
the upper jaw (Rice, 1989).

1ll.B.4.b(7)(c) Current Stock Definitions

Kasuya (1991) proposed three distinct sperm whale stocks in the North Pacific: northwest North Pacific,
southwest North Pacific, and eastern North Pacific (see also, Bannister and Mitchell, 1980). These
distinctions were based on his analysis of Japanese coastal whaling data, blood typing, tag returns, and
whale distribution associated with oceanographic current systems. Distinction between the three groups is
confounded by overlapping male summer distributions. However, based on limited additional information,
the National Marine Fisheries Service currently recognizes three stocks of sperm whales in the eastern
North Pacific, depending on the U.S. waters in which they are found: Alaska (North Pacific Stock),
California/Oregon/Washington, and Hawaii (Angliss, DeMaster, and Lopez., 2001). The International
Whaling Commission’s Scientific Committee designated two sperm whale stocks (western and eastern) in
the North Pacific in 1981 (Donovan, 1991).
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1ll.B.4.b(7)(d) Current Status and Protective Legislation

Sperm whales are listed as “Endangered” under the ESA of 1973. Because of this status, they are
designated “Depleted” and as a “Strategic Stock” under the Marine Mammal Protection Act.

The eastern North Pacific stock, as classified by the International Whaling Commission, and which
includes the Alaska stock, has not been designated as a “Protected Stock™ by the International Whaling
Commission (Perry, DeMaster, and Silber, 1999f).

1ll.B.4.b(7)(e) Historic and Current Distribution Patterns

Sperm whales are found in the Gulf of Alaska, along the Aleutian Islands, and in the deeper waters of the
Bering Sea primarily during the summer and tend to be mostly mature males that have moved north from
wintering areas to feed. Females and juveniles are found only rarely north of lat. 50° N. (Reeves and
Whitehead, 1997). Males join with female and juvenile groups in the winter and tend to be typically
distributed south of lat. 40° N. (Gosho, Rice, and Breiwick, 1984). Beyond the extent of those seasonal
movements, discovery tag data from commercial whaling indicated that little north-south movement occurs
among north Pacific sperm whales, although considerable east-west movement appears to be exhibited
between Alaskan waters and those off Japan and the Bonin Islands (Ohsumi and Masaki, 1977, Wada,
1980, B. Taylor, pers. commun., cited in Angliss, DeMaster, and Lopez, 2001). Sperm whales commonly
are found in waters exceeding 300 meters’ depth and often are concentrated in upwellings and along the
outer continental shelf and mid-ocean areas (Rice, 1989).

1ll.B.4.b(7)(f) Historic and Current Abundance and Current Population Status

Although a number of estimates are summarized in Perry, DeMaster, and Silber (1999f), Angliss,
DeMaster, and Lopez (2001) in the Alaska Marine Mammal Stock Assessments, 2001, recently concluded
that reliable estimates of abundance are not available for either the North Pacific stock or the number of
sperm whales in Alaska waters (see also Perry, DeMaster, and Silber, 1999f). Prior to exploitation, there
were believed to be 1,260,000 sperm whales in the North Pacific, including both the Alaska and
California/Oregon/Washington stocks (Rice, 1989). This number was believed to have been reduced to
930,000 following whaling. However, these numbers also currently are not considered to be reliable
(Angliss, DeMaster, and Lopez, 2001).

However, Braham (1992) recently concluded that based on total abundance, distribution, and regulatory
measures in place, it was unlikely that the North Pacific stock of sperm whales was in danger of extinction
or threatened with becoming endangered in the foreseeable future.

1ll.B.4.b(7)(g) Foraging Ecology and Feeding Areas of Sperm Whales in the North Pacific

Sperm whales feed primarily on larger mesopelagic cephalopod and fish species, including the giant squid
(Perry, DeMaster, and Silber, 1999f). The four most common prey of sperm whales in the North Pacific
off central California are cephalopods (i.e., Moroteuthis, Gonatopsis, Histioteuthis, and Galiteuthis)
(Fiscus, Rice, and Wolman, 1989).

1ll.B.4.b(7)(h) Reproductive Biology

Breeding takes place during spring and early summer but is not believed to occur in Alaska waters.
Females are sexually mature by 9 years of age, whereas males are mature at 20 years of age. The interbirth
interval is long, 4.8-6 years (Kasuya, 1991). Gestation lasts 14-16 months and lactation 1-2 years (Kasuya,
1991). Pregnancy rates typically vary from 20% in unexploited populations to 25% in exploited
populations (International Whaling Commission, 1980).

111.B.4.b(7)(i) Natural Mortality

Reliable information on rates of mortality is not available (International Whaling Commission, 1980).

111.B.4.b(7)(j) Human-Caused Mortality

Available information is insufficient to accurately estimate the take of sperm whales in fisheries in the
North Pacific. There are six commercial fisheries operating within the range of the North Pacific stock.
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No mortalities of sperm whales have been observed by National Marine Fisheries Service fisheries
observers or reported by self-reported fisheries. However, Angliss, DeMaster, and Lopez (2001) point out
that the latter is incomplete and, therefore, unreliable. However, these authors report that: “...based on the
lack of reported mortalities (by fishermen), the estimated annual mortality rate incidental to commercial
fisheries is zero. As a result, the annual human-caused mortality is considered to be insignificant and
approaching a zero mortality and serious injury rate” (Angliss, DeMaster, and Lopez, 2001).

There are no reports of subsistence hunters taking sperm whales (Rice, 1989; Angliss, DeMaster, and
Lopez, 2001).

Between 1947 and 1987, 258,000 sperm whales were reported to be taken by commercial whalers in the
North Pacific (C. Allison, pers. commun., cited in Angliss, DeMaster, and Lopez, 2001). However, due to
underreporting by the Soviets between 1949 and 1971 by 60% (Brownell, Yablokov, and Zemsky, 1998),
this number underestimates whaling take. New information suggests Japanese land-based whaling
operations also under-reported during the post-World War II era (Kasuya, 1998). The Japanese officially
stopped catching sperm whales in the North Pacific in 1988 (Reeves and Whitehead, 1997).

1ll.B.4.b(7)(k) Effects of Human-Caused Noise

Perry, DeMaster, and Silber (1999f) concluded that it is not known whether human-caused noise has
adverse effects of biological significance to this species. Odell (1992) concluded that the effects of oil-
production platforms and associated vessels have unknown effects on sperm whales. In the Gulf of
Mexico, studies indicated that sperm whales moved greater than 50 kilometers in response to seismic
pulses (Mate, Stafford, and Ljungblad, 1994). In reaction to seismic pulses up to 300 kilometers away
(Bowles et al., 1994), sperm whales in the Indian Ocean stopped vocalizing. Studies are ongoing to
determine whether such reactions are typical and, more generally, to determine the range of responses
observed and the causes of any variation in response. Reactions of sperm whales to vessels include more
erratic movements, decreased surface times, fewer blows per surfacing, shorter intervals between blows
and increased frequency of dives without raised flukes, and a startle response (Whitehead et al., 1990;
Cawthorn, 1992; Gordon et al., 1992).

111.B.4.b(8) Steller Sea Lions (Eumetopias jubatus) — Endangered (Western
Population Stock); Threatened (Eastern Population Stock)

lll.B.4.b(8)(a) Summary

Two designated stocks of Steller sea lions could occur within or near the proposed multiple-sales area.
There is designated critical habitat and other habitat considered as critical habitat by the National Marine
Fisheries Service within the proposed multiple-sales area: at Cape Douglas, the Barren Islands, and marine
areas adjacent to the southwestern Kenai Peninsula, and at the extreme southern end of Cook Inlet. There
is additional critical habitat, including rookeries, haulouts, and marine foraging areas for the western
population stock in areas near to the proposed sales area, including Shelikof Strait, and areas along the
southern side of the Alaska Peninsula. At present, the western population stock of Steller sea lions contains
about 30,000-35,000 animals, is declining at about 4-5% per year, and has an excess (beyond what would
be expected at that population size if stable) mortality of about 1,700 animals per year; 50-75% of this
excess mortality is unexplained. Results on adult females and young of the year indicate that at present,
individuals from the western declining populations are in better condition than those in the increasing
eastern population, but information on weaned pups and juveniles is not sufficient to address nutritional
impacts on this vulnerable age class.

The western population of Steller sea lions is expected to decline at least into the near future, whereas the
eastern population “...is increasing and appears to be robust” (National Marine Fisheries Service,
2001b:181).

We provide a relatively large amount of information, especially about the western population stock of sea
lions, for three main reasons:

1. There are Steller sea lions near the proposed multiple-sales area year-round.

2. There is critical habitat for this stock within and near to the proposed multiple-sales area.
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3. There is a lot known about this species and population relative to many of the endangered species
that can occur in the region.

For additional detail on all issues, we refer the reader to the recent Biological Opinion and Incidental Take
Statement related to commercial groundfishery Fishery Management Plan (National Marine Fisheries
Service, 2001b), the 2002 draft stock assessments for both stocks (Angliss and Lodge, 2002), and
numerous references cited within these documents.

11l.B.4.b(8)(b) Basic Description

Steller sea lions are large pinnipeds, the only living member of the genus Eumetopias. Their closet living
relatives are other sea lions (for example, Zalophus, Otaria) and fur seals within the genus Callorhinus and
Arctocephalus.

11l.B.4.b(8)(c) Population Stock Structure and Current Stock Designations

Two population stocks of Steller sea lions were recognized in 1997, based on demographic and genetic
dissimilarities (Bickham, Patton, and Loughlin, 1996; Loughlin, 1997) (62 FR 30772). The boundaries of
these two stocks are shown in Figure I11.B-3.

111.B.4.b(8)(d) Current Endangered Species Act Status and Protective Legislation

On November 26, 1990, Steller sea lions (considered as one population) were listed as threatened
throughout their range under the ESA (55 FR 40202). After recognition of two population stocks of Steller
sea lions, and continued decline, the western population of Steller sea lions was listed as Endangered under
the ESA on May 5, 1997 (62 FR 30772). The eastern population remained listed as threatened. If steady
increases in the eastern population continue, this population may be considered for delisting over the next
few years (National Marine Fisheries Service, 2001b). Critical habitat for the Steller sea lion was
designated on August 27, 1993 (58 FR 45269). A Final Recovery Plan for the Steller sea lion was
published in December 1992. However, the National Marine Fisheries Service has recognized that much
new information needs to be incorporated into a revised recovery plan, and new recommendations may be
required. Thus, a new recovery team has been or is being formed (National Marine Fisheries Service,
2001b). Delisting criteria were developed by the previous recovery team but never adopted by the National
Marine Fisheries Service. While the new recovery team will develop such criteria, no specific recovery
guidelines presently exist for Steller sea lions.

The National Marine Fisheries Service has implemented several management measures aimed at the
protection of Steller sea lions. Coincident with the Endangered Species Act listing in 1990, the National
Marine Fisheries Service:
1. prohibited entry within 3 nautical miles of listed Steller sea lion rookeries west of 150° W.
longitude;
2. prohibited shooting at or near Steller sea lions; and
3. reduced the allowable take of Steller sea lions incidental to commercial fisheries in Alaskan waters
(50 CFR 227.12) (Fritz, Ferrero, and Berg, 1995).

In 1991, 1992, and 1993, the National Marine Fisheries Service implemented additional protective
measures to reduce effects of specific commercial groundfish fisheries on Steller sea lion foraging (50
CFR 679.20(a)(5)(ii), 679.22(a)(7) and (a)(8), and 679.22(b)(2) (1994). Since 1998, additional Alaska
groundfish fishery management actions have been implemented. In October 2001, following ESA Section
7 consultations to evaluate the impacts of various fishery management plans and related actions, the
National Marine Fisheries Service published a final biological opinion and incidental take statement
(National Marine Fisheries Service, 2001b). Current Gulf of Alaska and Bering Sea Protection Area
closures and restrictions are summarized by the National Marine Fisheries Service (2001b). Corrections to
the regulatory text were recently published (68 FR 24615).

The National Marine Fisheries Service has issued multiple biological opinions regarding the potential for
authorization of various fisheries to jeopardize the continued existence of Steller sea lions or to result in the
destruction or adverse modification of their habitat (see National Marine Fisheries Service, 2001b:8-9). In
October 2001, the National Marine Fisheries Service released a Final Biological Opinion that evaluated the
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impacts of fishery management plans, parallel state fisheries, and Steller sea lion conservation measures in
the Bering Sea, Aleutian Islands, Gulf of Alaska, and in adjacent waters on Steller sea lions and designated
critical habitat.

1ll.B.4.b(8)(e) Historic and Current Population Distribution, Abundance and Trends

The overall range of the Steller sea lion extends from California to northern Japan (Loughlin, Rugh, and
Fiscus, 1984), into the Bering Sea, and along the eastern shore of the Kamchatka Peninsula. The
geographic center of their distribution is considered to be the Aleutian Islands and the Gulf of Alaska
(Kenyon and Rice, 1961). The center of abundance for the species is considered to extend from Kenai to
Kiska Island (National Marine Fisheries Service, 2001b). The breeding range of this species includes most
of the North Pacific Rim from approximately 34°-60° N. latitude (National Marine Fisheries Service,
2001b) throughout which there are hundreds of Steller sea lion rookeries and haulouts.

Steller sea lion habitat includes terrestrial sites for breeding and pupping (rookeries), resting (haulouts), and
marine foraging areas. Nearly all rookeries are at sites inaccessible to terrestrial predators on remote rocks,
islands, and reefs. Locations of Steller sea lion rookery sites in Alaska are presented in the National
Marine Fisheries Service (2001b) and in this EIS on Table III.B-5. During the nonbreeding season, sea
lions of all ages and sexes aggregate at haulouts, but distribution at rookeries is segregated by sex and
territorial status. Locations of Steller sea lion haulout sites in Alaska are presented in the National Marine
Fisheries Service (2001b) and in this EIS on Table III.B-6. Available evidence indicates that females
return to the same rookery at which they were born to mate and give birth (Calkins and Pitcher, 1982;
Loughlin, Rugh, and Fiscus, 1984).

At sea, Steller sea lions generally are found within the continental shelf area; they also inhabit pelagic
regions (Fiscus et al., 1976; Merrick and Loughlin, 1997). At sea, adult males usually are observed alone,
whereas females of all ages and subadult males comprise most large groups. Adult males are thought
generally to disperse widely during the nonbreeding season. After weaning, juveniles are thought to
disperse widely. Pups marked near Kodiak have been sighted about 1,700 kilometers away in British
Columbia, Canada. Juveniles disperse more widely than adults until about 4 years of age. They do not
return to the breeding site until they are close to reproductive age (Calkins and Pitcher, 1982).

Historic estimates of Steller sea lion abundance are crude and not well documented. Kenyon and Rice
(1961) estimated the total North Pacific population of Steller sea lions to be about 240,000-300,000.
Loughlin (1998:91) stated: “There were reportedly over 300,000 Steller sea lions in the world in the late
1970s. Since then, the Alaskan sea lion population has plummeted to a small fraction of earlier levels....”
Loughlin also said: “Historically, the Gulf of Alaska and Aleutian Islands contained the largest fraction
(74% in 1977) of the world population, but by 1989 it dropped to 56%" (Loughlin, 1998:93).

In the 2001 stock assessment for the eastern U.S. stock, the National Marine Fisheries Service reported that
the most recent estimate of abundance for this stock is based on comprehensive aerial surveys in the
summer of 1996. They reported that the minimum population estimate for this stock is 31,005, with 15,173
estimated for Southeast Alaska, 6,555 for Washington/Oregon/California combined and 9,277 for Canada.
Based on Figure 4 in the 2001 stock assessment, counts of adult and juvenile Steller sea lions at rookery
and haulout trend sites have increased overall in this stock in the period between 1982 and 1998. Counts of
non-pups at trend sites in Southeast Alaska increased by 28% from 1979-1996. From 1979-1997, counts of
pups at Southeast Alaska rookeries increased about 5.9% annually (Angliss, DeMaster, and Lopez, 2001).
Angliss, DeMaster, and Lopez (2001) reported that while this stock has increased in recent years, its status
relative to its Optimum Sustainable population size is not known.

In the 1960’s, the western population stock was believed to number about 177,000 (excluding pups) and to
comprise about 92% of the total U.S population. A population decline in Steller sea lions was first
documented in the mid-1970’s in the eastern Aleutian Islands. Braham, Everitt, and Rugh (1980) reported
that sea lions in the eastern Aleutian Islands declined by about 50% as the population went from
approximately 50,000 sea lions to 25,000 between the 1960°’s and late 1970’s. In the late 1970’s and early
1980’s, dramatic and continuing declines began to be apparent in the central Aleutian Islands and eastward
to the western Gulf of Alaska (Merrick, Loughlin, and Calkins, 1987). After a range-wide survey in 1989,
it was apparent that the only areas that had remained stable were southeastern Alaska and British Columbia.
Based on annual surveys that are now conducted, it is apparent that the decline in the western population
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has continued, but at a slower rate (Loughlin, 1998). Based on published correction factors, Loughlin and
York (2001) estimated the western population has declined at an estimated rate of 5% in recent years and a
current population size at 33,000 animals (see Figure I11.B-4). Based on the current rate of decline,
Loughlin and York (2001) estimated the western population would decline to 11,430 animals by 2020.
Counts of adult and juvenile (nonpups) Steller sea lions at rookery and haulout trend sites is presented in
the National Marine Fisheries Serve (2001b) and in this EIS on Table II1.B-7.

1ll.B.4.b(8)(f) Foraging Ecology and Prey

Results from unpublished studies by Loughlin et al. (cited in National Marine Fisheries Service, 2001b) of
Steller sea lion foraging within the Gulf of Alaska-Aleutian Islands and Washington State from 1994-2000
using satellite dive recorders showed that 93.8% of all locations from prebreeding and breeding-aged
animals were within the 0- to 10-nautical mile zone, indicating that this zone is the most important habitat
for Steller sea lion foraging (National Marine Fisheries Service, 2001b).

In the Gulf of Alaska and the Bering Sea regions, data indicate sea lions prey on a variety of schooling
fishes, including pollock, Pacific cod, Atka mackerel, sculpin, capelin, Pacific sand lance, rockfish, Pacific
herring, and salmon. Prey also includes cephalopods such as octopus and squid (Calkins and Goodwin,
1988; Merrick and Calkins, 1996). The relative percentage of different species in the diet differs
throughout the range. In the Gulf of Alaska, Merrick and Loughlin (1997) characterized sea lion diet as
approximately 66.5% gadoids (pollock, Pacific cod, Pacific hake, and unidentified gadoids); 20.3% Pacific
salmon; 6.1 % small schooling fish; 3.9 % flatfish; 2.9 % squid or octopus; and 0.3 % Atka mackerel. In
the region of particular relevance to the Proposed Action in Cook Inlet (the central Gulf of Alaska), pollock
represents more than 60% of the diet. In the western Gulf of Alaska and eastern Aleutian Islands, this
percentage drops to 29% but then rises to about 35% in parts of the central Aleutians (Merrick and Calkins,
1996). Sinclair and Zeppelin (submitted, cited in the National Marine Fisheries Service, 2001b) found that
walleye pollock and Atka mackerel were the dominant prey species found in the scats collected during both
summer and winter across the range of the western stock of Steller sea lions.

Diving abilities may affect the prey available to yearlings. The maximum depth measured in the winter for
a yearling was 72 meters, whereas maximum depths recorded for adult females in winter is greater than 250
meters. In the summer, maximum depths recorded for individual females ranged from 100-250 meters
(Merrick and Loughlin, 1997; Swain and Calkins, 1997). Small pollock (less than 20 centimeters in length)
are more common in the diet of juvenile sea lions than in that of adults (Merrick and Calkins, 1996). The
size of pollock consumed by adults appears to be nearly in proportion to their abundance, but juveniles
prefer smaller pollock (Merrick and Calkins, 1996).

Merrick and Loughlin (1997) showed that sea lions may forage over relatively wide ranges. These authors
reported estimated home ranges of 320 square kilometers for adult females in the summer, approximately
47,600 square kilometers for adult females in the winter, and 9,200 square kilometers for yearlings in
winter. Adult females varied greatly in their estimated home ranges during the winter.

During the breeding season, males may fast for 1-2 months. The average foraging trip length and trip
duration for adult females varies seasonally. When nursing a young pup in the summer, the average trip
distance is 17 kilometers; they dive about 4.7 hours per day, and the total trip length is about 18-25 hours.

During the summer, Steller sea lions tend to leave rookeries in the late evening and return more than 24
hours later, near dawn (Withrow, 1982; Merrick, 1995; Swain, 1996). Merrick and Loughlin (1997) found
that mature females spent approximately the same amount of time per day actively searching for prey in
winter as in summer, but that winter foraging trips were longer, possibly due to greater distance to the prey
sources (Trites and Porter, 2002). Trites and Porter (2002) further suggest that foraging effort, as indicated
by diving for prey, may be indicative of prey abundance. While females usually still have a dependent pup
in the winter, their average trip distance is about 130 kilometers, dives total about 5.3 hours per day, and
mean trip duration is about 200 hours (Merrick and Loughlin, 1997). Observations of winter attendance
patterns by Trites and Porter (2002) suggested that pups and yearlings (19-21 months of age) make
independent and shorter trips away from the haulout while their mothers forage. The trips of yearling sea
lions are not as far or as long as those of adult females, with mean trip distances of about 30 kilometers and
about 15 hours in duration, of which only about 1.9 hours per day are devoted to diving (USDOC, NOAA,
National Marine Fisheries Service, 2001).
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In discussing potential effects of fisheries, the National Marine Fisheries Service (2001b) noted that sea
lions from rookeries or haulouts adjacent to management areas could be impacted by the Proposed Action
(Fishery Action), if prey is reduced within their foraging range.

1ll.B.4.b(8)(g) Evaluation of Causes of Decline

Loughlin (1998:91) reported: “Possible causes for the decline may include redistribution, changed vital
rates, pollution, predation, subsistence use, commercial harvest, disease, natural fluctuation, environmental
changes, and commercial fishing. The last two are now considered the most probable links to the decline.
Steller sea lions may be affected by commercial fishing directly through incidental catch in nets, by
entanglement in derelict debris, by shooting, or indirectly through competition for prey, disturbance, or
disruption of prey schools.”

The National Marine Fisheries Service (2001b:181) concluded:

There is general scientific agreement that the decline of the western population of Steller sea lions
in the 1990°s resulted primarily from declines in the survival of juvenile sea lions and lowered
reproductive success in adult females. There is less scientific agreement that both of these
problems have a dietary or nutritional component (Merrick et al., 1987, Pitcher, 1998, Rosen et al.,
2000a, Alaska Sea Grant, 1993, DeMaster et al., 2001). There is less agreement on whether
fishery-induced changes in the forage base...have contributed to and continue to contribute to the
decline...(DeMaster et al.. 2001). The National Research Council (1996), based on the best
scientific and commercial information available, concluded that the groundfish fisheries managed
under the two FMPs may adversely affect Steller sea lions by (a) competing for sea lion prey and
(b) affecting the structure of the fish community in ways that reduce the availability of alternative
prey.

The National Marine Fisheries Service (2001b:97) concluded:

After considering all of the commercial fisheries that occur in the action area, especially in areas
designated as critical habitat for sea lions, and comparing those fisheries against the various fish
species consumed by Steller sea lions, we can conclude that commercial fisheries are likely to
reduce the amount of prey...sufficient to reduce the habitat’s value to the sea lion population.

Lowe and Fritz (1997) presented evidence of localized depletion of Atka mackerel in the Aleutian Islands,
and due to potential impacts on Steller sea lion recovery, the National Marine Fisheries Service and the
North Pacific Fisheries Management Council took action to move fishing away from sea lion critical
habitat.

The National Marine Fisheries Service (USDOC, NOAA, National Marine Fisheries Service, 2001)
identified localized depletion of prey as a potential mechanism by which marine mammals may be
disadvantaged by competition with commercial fisheries.

Commerecial fisheries can affect Steller sea lions and other predators in commercially harvested species in
several ways. Commercial fisheries may compete with fish predators (such as sea lions, fin whales,
humpback whales, and avian predators) with prey. Predators may be displaced from areas of high fish
abundance due to disturbance from boats and other fishery activity (for example, in the past the use of
“spotter planes” during herring seining). Predators can become entangle in fishing gear either during
fishing activity or if gear is discarded or lost. Previously, certain fish predators (for example, Steller sea
lions) were sometimes shot during the course of fishing operations. Perhaps most important, commercial
fishing can cause local depletion of prey, so that species such as Steller sea lions must expend more energy
in order to obtain the prey.

Reasonable and Prudent Alternatives for the Gulf of Alaska and the Bering Sea/Aleutian Islands, pollock
fisheries are based on concerns that these fisheries could be jeopardizing the recovery of Steller sea lions by
the reducing the amount of prey available to them (National Marine Fisheries Service, 2000b).

11l.B.4.b(8)(h) Reproductive Biology and Longevity

Males establish territories on rookeries in May before females arrive (Pitcher and Calkins, 1981). Females
generally give birth to a single pup; twinning is rare. Females are capable of pupping every year but do not
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always do so. Pups are born during late May to early July. About 2 weeks after giving birth, females
breed, with most mating occurring on land (Pitcher, Calkins, and Pendleton, 1998). Females are known to
nurse pups during the day. During the first week after birth, mothers generally stay with their newborn
pups and then begin to go to sea on foraging trips. Observations of maternal attendance patterns of sea
lions in southeast Alaska (outside the range of the western population stock) by Trites and Porter (2002)
indicate weaning occurs in early spring (i.e., April-June). Most, but not all, pups wean before their first
birthday, but some females nurse offspring for a year or more.

Data indicate that females become sexually mature between 3 and 8 years of age and may continue to breed
into their early 20’s. Females may live as long as 30 years (National Marine Fisheries Service, 2001d).
Data indicate that males reach sexual maturity at about the same range of ages as do females, but they are
not successful at holding a breeding territory until they are at least 9 years of age. Males can remain on
their territory for up to 7 years, but most are territorial for no more than 3 years (Gisiner, 1985). Males
typically do not live beyond their mid-teens (National Marine Fisheries Service, 2001b).

11l.B.4.b(8)(i) Mortality Causes and Patterns

It is believed that the first winter after birth is a critical stage in the life history of Steller sea lions and may
be key to understanding the ongoing population decline in most of Alaska (York, 1994; Trites and Larkin,
1996; Merrick and Loughlin, 1997). Young animals have smaller home ranges that mature females
(Merrick and Loughlin, 1997), are inexperienced, may not be able to dive as deeply, and/or may simply
have to learn how to forage effectively (Trites and Porter, 2002). Thus, they may be more limited in the
prey available to them (Merrick and Loughlin, 1997) and susceptible to reductions in prey. It is not known
when Steller sea lion pups begin to ingest solid food. However, Trites and Porter (2002) suggest that there
is apparently a developmental or nutritional necessity for these pups to remain dependent on their mothers
until near the end of their first or second year of life. While Trites and Porter (2002) observed immature
animals with prey items on the surface, they were not observed eating the prey. These authors note that
captive nursing pups have been observed to capture, kill, but refuse to eat live prey, even when their milk
intake was restricted.

111.B.4.b(8)(j) Sea Lion Critical Habitat

Critical habitat for the Steller sea lion was designated on August 27, 1993 (58 FR 45269) based on
information available at the time about rookery areas, haulouts, and marine areas required by the species
for survival in the wild.

Rookeries are areas used by adult males and females for pupping, nursing, and mating during the mating
season (late May to early July). Haulouts are used by both males and females of all size classes but
generally are not sites where reproduction occurs.

Critical habitat for Steller sea lions is listed in 50 CFR § 226.02. Critical habitat for Steller sea lions
includes:

e A terrestrial zone that extends 3,000 feet (0.9 kilometers) landward from the baseline or base point
of each major rookery and major haulout.

e An air zone that extends 3,000 feet (0.9 kilometers) above the terrestrial zone, measured vertically
from sea level.

e An aquatic zone that extends 3,000 feet (0.9 kilometers) seaward in State- and federally managed
waters from the baseline or base point of each major haulout in Alaska that is east of 144° W
longitude.

e An aquatic zone that extends 20 nautical miles (37 kilometers) seaward in State- and federally
managed waters form the baseline or base point of each major rookery and major haulout in
Alaska that is west of 144° W longitude.

All major Steller sea lion rookeries are listed in Table III.B-7 and major haulouts in Table III.B-6, along
with associated terrestrial, air, and aquatic zones. According to the National Marine Fisheries Service
(2001b), the exact locations listed may be out of date, and they are intending to update the locations as soon
as practical. In the most recent Biological Opinion on the effects of the Fisheries Management Plan, the
National Marine Fisheries Service (2001b:37) included 19 additional haulouts (in addition to those
officially designated) “...as critical habitat for the purposes of this biological opinion...” to allow the Office
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of Protected Resources to “...make a more accurate determination of jeopardy and adverse modification
based on the areas truly important to the western population of Steller sea lions” (see National Marine
Fisheries Service, 2001b:38 and Figure 3.3). Two haulouts that were identified in this additional list that
are especially pertinent to the proposed sales in Cook Inlet are the haulouts at Cape Douglas, and on Perl
Island in the Barren Islands. The haulouts at Kak Island and at Mitrofania also are potentially downstream
of a very large spill in Cook Inlet. The National Marine Fisheries Service (2001b:37) stated: “NMFS
considers these sites very important for the conservation of the species...the most important reason for
adding these sites is the protection necessary close to shore (0-10 nm [nautical miles]) which the
consideration of these sites will allow.”

The critical habitat for Steller sea lions includes two kinds of marine foraging habitat: (1) areas
immediately around rookeries and haulouts and (2) three special aquatic foraging areas where large
concentrations of important Steller sea lion prey species occur and where Steller sea lions are known to
forage.

Marine areas around rookeries and haulouts were designated (National Marine Fisheries Service, 2001b:35)

...based on evidence that lactating adult females took only relatively short foraging trips during
the summer (20 km [kilometers] or less; Merrick and Loughlin, 1997). These areas were also
considered important because young-of-the-year sea lions took relatively short foraging trips in the
winter (about 30 km; Merrick and Loughlin, 1997) and are just learning to feed on their own, so
the availability of prey in the vicinity of rookeries and haulouts appeared crucial to their transition
to feeding themselves.

The three special Steller sea lion foraging areas are the Shelikof Strait Foraging Area, Bogoslof Foraging
Area in the Bering Sea shelf, and Sequam Foraging Area. Of these three special foraging areas, only the
Shelikof Strait Special Foraging Area is near to the proposed multiple-sales area.

The Shelikof Strait Special Foraging Area portion of Steller sea lion critical habitat consists of the area
between the Alaska Peninsula and the Tugidak, Sitkinak, Aiaktilik, Kodiak, Raspberry, Afognak, and
Shuyak islands (connected by the shortest lines). It is bounded on the west by a line connecting Cape
Kumlik (56°38"/157°26' W. latitude) and the southwestern tip of Tugidak Island (56°24"/154°41' W.
latitude) and bounded in the east by a line connecting Cape Douglas (58°51" N. longitude/153°15' W.
latitude) and the northernmost tip of Shuyak Island (58°37"” N. longitude/152°22"” W. latitude). Shelikof
Strait was identified in 1980 as a site of extensive winter spawning aggregations of pollock and, based on
take of Steller sea lions in the pollock fishery, as an important Steller sea lion foraging site (Loughlin and
Nelson, 1986; Perez and Loughlin, 1991). However, the National Fish and Wildlife Service (2001b:172)
summarized that the three special foraging areas:

...were never considered to be important based on satellite telemetry.... These areas were known
to contain high abundances of prey species known to be important for Steller sea lions, and were
therefore designated as critical habitat so that the agency and the public would be aware of their
possible importance to the survival and recovery of Steller sea lions. Since the designation of
these areas as critical habitat, satellite telemetry information has indicated that these areas may not
be extensively used by sea lions, especially pups and juveniles which are the age classes of most
concern.

The National Marine Fisheries Service (2001b) reported that Steller sea lion terrestrial critical habitat in
Alaska appears to be in good physical condition. However, they express some concern for the take of
Steller sea lions at these sites due to disturbance for viewing (for example, tour boats), research, or
intentional harassment. They report also that while one of the main concerns in the 1980°s was that sea
lions were being shot at from boats near rookeries and haulouts, they consider this activity to be rare today.

The National Marine Fisheries Service (2001b) recently concluded that prey resources are the most
important feature of marine critical habitat for Steller sea lions. They state that the at-sea distribution of the
animals is critical to understanding impacts of fisheries on sea lions and their critical habitat. For the
purposes of our evaluation, we assume that the same is true regarding evaluating the effects of the proposed
multiple sales in Cook Inlet on Steller sea lions and their critical habitat. Recent information about at-sea
distribution available from the National Marine Fisheries Service (2001b) and unpublished reports
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available from their research (Loughlin et al., unpublished, cited in National Marine Fisheries Service
2001b) is summarized in the previous section.

The areas of critical habitat from 0-3 nautical miles and from 3-10 nautical miles from shore are considered
to be some of the areas of the highest concern. This is because roughly 95% of the observations of at-sea
observations of pups in winter were in the zones from 0-10 nautical miles, and winter is considered to be
the most crucial period for pups and juveniles. The area 10-20 nautical miles from shore is considered to
be of low to moderate concern for foraging Steller sea lions (National Marine Fisheries Service, 2001b).
The zone beyond 20 nautical miles from shore is considered to be of low concern for foraging sea lions.
Available information indicates that sea lions foraging in these areas are presumed to be older juveniles and
adults that are likely to have advanced diving and foraging ability. The National Marine Fisheries Service
(2001b) assumes that these classes of animals would be able to find prey even if there was local extraction
competition or interaction. The spatial dispersion zone (beyond 10 nautical miles from shore) also is
considered an area of low concern for foraging sea lions, primarily because only 1.9% of the observations
of at-sea observations of pups in winter were beyond 10 nautical miles (National Marine Fisheries Service,
2001b).

11l.B.4.b(9) Sea Otters (Enhydra lutris) (Southwest Alaska Distinct Population
Segment of the Northern Sea otter) — Candidate

111.B.4.b(9)(a) Summary

Sea otters are marine mammals that have unique adaptations for survival in the marine environment. They
inhabit nearshore coastal areas in many parts of Southcentral and southwestern Alaska. Sea otters from two
designated stocks, the southwestern Alaska stock and the Southcentral Alaska stock, are year-round
residents in different areas near or “downstream” of the Cook Inlet multiple-sales area, including nearshore
areas in parts of western and eastern lower Cook Inlet and associated bays, the Kodiak Archipelago, the
Kenai Peninsula, and the Alaska Peninsula. Following the near extinction of this species worldwide due to
commercial hunting between the 1870’s and the early 1900’s, sea otters increased and recolonized much of
their range in southwestern Alaska. The Aleutian Islands and the Alaska Peninsula were considered
strongholds of sea otters in Alaska. The Fish and Wildlife Service has concluded that the designated
Southwest Stock of sea otters (extending from the western tip of the Aleutian Islands through the Alaska
Peninsula and the Kodiak Archipelago and extending along the western shore of Cook Inlet) recently have
declined unexpectedly, significantly, and in some cases, precipitously, over a large portion of their range,
due to undetermined causes (65 FR 67344). This portion of the range represents a very large part of the
total range of sea otters in Alaska and of the extant range of sea otters worldwide. Federal biologists have
concluded that increased mortality is likely to be the reason for the decline, but data other than survey data
are lacking for most of range. The Fish and Wildlife Service has designated the Southwest Alaska Distinct
Population Segment of the northern sea otter as a candidate species for listing under the ESA. The
southwest Alaska Distinct Population Segment of the northern sea otter may be formally proposed for
listing under the ESA within the 2003 calendar year.

Sea otters are a keystone species in many nearshore ecological communities in the North Pacific. Changes
in the structure and composition of nearshore ecological communities in the Aleutians already have been
detected following the decline of sea otters in specific and studied areas. Estes et al. (1998) concluded that
in the Aleutians, the decline of sea otters is accompanied by a collapse of the nearshore ecosystems of
which they are a part, and that their decline may be caused, at least in part, by the collapse of oceanic
ecosystems.

In the following, we provide considerable detail about the biology and status of the southwestern and
Southcentral Alaska stocks of sea otters. We provide such detail for several reasons. First, otters are year-
round residents in areas adjacent and/or “downstream” of the Cook Inlet Planning Area, and they are
resident within portions of Cook Inlet. Second, in comments provided March 20, 2002, on the draft EIS for
the OCS Oil and Gas Leasing Program: 2002-2007, the Fish and Wildlife Service (USDOI, Fish and
Wildlife Service, 2002a:8) recommended that ““...the potential impacts to sea otters by the proposed lease
sales in the Cook Inlet Planning Area be more fully analyzed and disclosed...” in this and other OCS oil
and gas leasing-related documents. Third, it is well-documented that sea otters can suffer both serious
acute (for example, Garrott, Eberhardt, and Burn, 1993) and chronic (for example, Rotterman and Monnett,
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2002) effects from marine oil spills. Fourth, there is a relatively large amount of information about this
putative population stock. However, unlike the situation for some other species, such as Steller sea lions
and the Cook Inlet stock of beluga whales, for which there are recent comprehensive syntheses and critical
evaluation of existing information available in recent biological opinions, other environmental impact
statements and, in some cases, Administrative Law Judge hearings or recovery plans, much of the available
information for sea otters has not been recently synthesized, critically evaluated, or reviewed by either the
scientific, stakeholder or other relevant communities. Thus, as possible, we needed to undertake such
synthesis and critical evaluation to provide an underlying basis for our analyses. We provide this
information in the EIS to make our evaluation as transparent as possible and to allow readers to have the
same basis for critical evaluation of these analyses and our conclusions. For specific types of additional
information, we refer readers to reviews in Kenyon (1969), Rotterman and Simon-Jackson (1988),
Riedman and Estes (1990), candidate listing documents (65 FR 67343), recent stock assessments (USDOI,
Fish and Wildlife Service, 2002b), and references cited in the following section. Details on the abundance
and distribution of the Southcentral Alaska stock are presented in the section on nonendangered marine
mammals.

1ll.B.4.b(9)(b) General Description, Morphology, and Physiology

Sea otters, the only living representative of the genus Enhydra, exhibit specific adaptations for living in
marine environments, some of which are important to evaluating potential effects on them from the
Proposed Action. These include, but are not limited to (a) reliance on extremely dense, waterproof fur (see
the following) for protection against the cold; (b) a relatively high metabolism for generating heat; (c)
crushing cheek teeth for feeding on hard-shelled invertebrate prey; (d) morphological modifications related
to aquatic movement (for example, loss of the clavicle, a horizontally flattened tail, and flattened and
flipperlike hind-limb modification) (Taylor, 1914; Kenyon, 1969) that make them relatively awkward on
land, but commit them to spending large amounts of their time in the water; (e) high fat content of milk; (f)
typically, the birth of a single pup; and (g) the ability to give birth in the water (see discussion in Kenyon,
1969; Rotterman and Simon-Jackson, 1988; and Riedman and Estes, 1990).

Within a given population and cohort, adult sea otters are slightly sexually dimorphic in size (Kenyon,
1969; Rotterman and Simon-Jackson, 1988; Riedman and Estes, 1990) and other aspects of morphology.
The sex of individuals can sometimes be identified in field by experienced observers. The weights of adult
males typically range between 27 and 39 kilograms and those of adult females between 18 and 25
kilograms (Garshelis, 1987). Mean total body lengths and weights have been shown to vary, sometimes
significantly, among populations (Kenyon, 1969; K. Schneider, cited in Rotterman and Simon-Jackson,
1988; Monson et al., 2000) and over time in the same population (Rotterman and Monnett, 2002), possibly
as a result of differences in prey quality and quantity, poor nutritional status and/or health, or both
(Rotterman and Monnett, 2002). Comparison of weights and lengths from different studies must be done
cautiously, as data are not always directly comparable.

1ll.B.4.b(9)(c) Pelage and Physiology

Sea otters have little subcutaneous fat relative to other marine mammals (Kenyon 1969; Rotterman and
Simon-Jackson, 1988). Their fur is critical to maintaining body temperature. The pelage is comprised of a
very dense woolly underfur and a sparse outer layer of guard hairs (Kenyon, 1969; Tarasoff, 1974). Their
pelage appears to allow them to tolerate severe cold (Schneider and Faro, 1975:98). Air trapped between
fur fibers insulates and waterproofs the otter from its surroundings and provides buoyancy (Kenyon, 1969;
Tarasoff, 1974; Costa and Kooyman, 1982). Maintenance of these properties of the fur requires regular
grooming. This reliance on their fur for protection from the cold makes them highly vulnerable to oil
contamination of that fur and increases their likelihood of ingesting oil when they attempt to clean soiled
fur.

Because they lack substantial subcutaneous fat but inhabit cold-water oceans, sea otters have a high basal
metabolic rate to maintain homeostasis (Morrison, Rosenmann, and Estes, 1974; Costa and Kooyman,
1982). Their rate of heat production is estimated to be 2.4-3.2 times higher than that of similarly sized
terrestrial mammals (Costa and Kooyman, 1982, 1984). Studies of captive animals suggest sea otters need
to consume 20-25% of their body weight in food per day to fuel this high level of heat production (Costa,
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1982), whereas the requirements of free-ranging individuals may be even higher (Kenyon, 1969; Costa
1978, 1982). However, typical caloric intakes are unknown.

1ll.B.4.b(9)(d) Subspecies Designations

There currently are three subspecies of sea otters recognized by the Fish and Wildlife Service (USDOI,
Fish and Wildlife Service, 1995a) with nomenclature and ranges apparently based on Wilson et al.’s (1991)
univariate and multivariate analyses of 20 skull characteristics. The names and ranges of the subspecies (as
proposed by Wilson et al., 1991) are:
o Enhydra lutris lutris: current distribution is the Kuril Islands north to the Kamchatka Peninsula
and on the Commander Islands, but historically ranged as far south as Japan.
o E. I kenyoni: “Throughout the Aleutian Islands, originally as far north as the Pribilof Islands and
in the eastern Pacific Ocean along the Alaskan Peninsula south along the coast to Oregon”
(Wilson et al., 1996:33).
e FE. [ nereis: along the California coast and off San Nicholas Islands. “Formerly extended as far
south as Morro Hermos, Baja California, Mexico...” (Wilson et al. (1996:34).

While conclusions about population and subspecies boundaries and distinctions have varied among studies
examining different samples and employing different methodologies (for example, Davis and Lidicker,
1975; Hall, 1981; Kenyon, 1982; Roest, 1973, 1976, 1979; Rotterman, 1992; Scheffer and Wilke, 1950;
Wilson et al., 1991) (see Table 1 and review in Rotterman, 1992, and reviews in Anderson et al., 1996;
Wilson et al., 1991), the Fish and Wildlife Service has long recognized three subspecies with the
boundaries differing only slightly from those currently recognized (USDOI, Fish and Wildlife Service,
1979, 1995a; 45 FR 33768-33781).

11l.B.4.b(9)(e) Population Structure and Designated Population Stocks

There is not agreement among sea otter researchers on the number of sea otter populations within Alaska,
but there is now agreement that multiple populations exist. The existence of multiple populations of sea
otters in Alaska has been recognized by some workers (Rotterman, 1992) since at least 1985, based on
studies of sea otter genetics and ecology. Scientific information based on geographic distribution,
movement patterns (for example, Monnett and Rotterman, 1989a,b; 1992b), historical patterns of
distribution, current patterns of genetic variability (for example, Rotterman, 1992, Cronin et al., 1996),
distribution, abundance and population growth (Gorbics and Bodkin, 2001) consistently has indicated that
all sea otters in Alaska are not functioning as a single biological population (Rotterman, 1992). Cronin et
al. (1996:550) wrote: “Considerable population structure was apparent from distribution of haplotypes....”

While until very recently the Fish and Wildlife Service classified all sea otters in Alaska as a single
population stock under the Marine Mammal Protection Act (USDOI, Fish and Wildlife Service, 1995a, 65
FR 67343), they have now concluded that “...the best scientific information indicates that multiple stocks
of sea otters exist in Alaska” (see also 66 FR 55693). In 1998, the Fish and Wildlife Service published a
draft revision of the 1995 stock assessment, in which three provisional Alaska sea otter stocks were
identified: (1) a southwestern Alaska stock, located from the west side of Cook Inlet through the Kodiak
Archipelago, the Alaska Peninsula and the Aleutian Islands; (2) a Southcentral stock from Cape Yakataga
to Cape Douglas including Prince William Sound and the coast of the Kenai Peninsula; and (3) a
southeastern stock; extending from Dixon Entrance to Cape Yakataga (Marine Mammal Commission,
1999). In 1998, The Alaska Sea Otter and Steller Sea Lion Commission objected to the Fish and Wildlife
Service’s delineation of three separate stocks of sea otters in Alaska (Marine Mammal Commission, 1999),
citing deficient underlying science. The Fish and Wildlife Service postponed recognition of multiple
stocks. The Fish and Wildlife Service and Alaska Native groups entered into a memorandum of agreement
to identify and obtain peer review on the best scientific information concerning the differentiation of the
stocks (Marine Mammal Commission, 2000).

In the candidate listing designation in 2000 (65 FR 67343), the Fish and Wildlife Service concluded that
sea otters to the west of Unimak Pass in the rest of the Aleutians are differentiated from sea otters at points
farther east “...by physical oceanography and habitat.” However, only one population stock in Alaska was
recognized in the candidate listing. With the issuance in 2002 of stock assessments for three population
stocks, with the aforementioned boundaries as proposed in 1998, the Fish and Wildlife Service now
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recognizes that there are multiple populations of sea otters in Alaska. However, when they recognized
multiple stocks, the Fish and Wildlife Service included sea otters on both sides of Unimak Pass in the
southwestern Alaska stock of sea otters.

There is still not agreement about the exact number of populations and their boundaries. Based on
evaluation of patterns of allozyme variability (which provide information about whether interbreeding is
occurring, because most of the proteins evaluated are known to be translated from segments of nuclear,
rather than mitochondrial, DNA) at 41 loci in a total of 208 sea otters, and evaluating genetic structure
within and among the sea otters residing at four locations (each representing distinct remnant population
groups that persisted following intense commercial hunting between 1742 and 1911, Rotterman (1992)
concluded:

The four groups of sea otters examined in this study, from the coastal waters of central California,
the Kodiak Archipelago, the False Pass area, and Prince William Sound, are currently functioning
as distinct biological populations. Thus, they should be managed as separate population stocks
and considered separately for inclusion or exclusion under both the Marine Mammal Protection
Act and the Endangered Species Act.

Rotterman (1992) concluded that each group studied “...has distinctive genetic characteristics and, thus
will be referred to...as populations. It is clear that if there is currently any genetic contact between these
three populations, it has not been sufficient to blur the genetic distinctions existing among them.”

Rotterman (1992) concluded that data on the movements of radio-instrumented otters studied at various
locations within Alaska (for example, Garshelis, Johnson, and Garshelis, 1984; Monnett, 1988; Monnett
and Rotterman, 1989a, 1992b) also support the idea that sea otters within Alaska are not functioning as a
single population stock, that it is not consistent with the best available data to conclude or to imply that sea
otters from the Aleutians are part of the same interbreeding population as sea otters from distant locations,
such as the Kodiak Archipelago, or Prince William Sound and, thus, that animals from these locations are
not likely to interbreed when mature. While sea otters are capable of long movements, wide stretches of
open, deepwater act as barriers to movement (see the previous discussion on movements) (Kenyon, 1969).

Data from restriction fragment analyses of sea otter mitochondrial DNA support the separation of sea otters
in Prince William Sound from sea otters farther west, but the investigators did not conclude that Kodiak
otters were distinct from those in the Aleutians (Cronin et al., 1996). Based on evaluation of genotypic,
phenotypic, distributional data, and population response data (Gorbics and Bodkin, 2001) proposed that
there were three population stocks of sea otters in Alaska. Current stock designations are based on the
recommendations in Gorbics and Bodkin (2001).

Data indicate that it is likely there was subdivision of populations within Alaska even prior to commercial
exploitation (Rotterman, 1992; Cronin et al., 1996). Based on what is known of sea otter natal dispersal
patterns (Monnett, 1988; Monnett and Rotterman, 1988), and movements of adult sea otters (for example,
Monnett, 1988, Monnett and Rotterman, 1989a, Siniff and Ralls, 1991), it is likely that, even prior to
exploitation, sea otters were structured into multiple population stocks in Alaska. Rotterman (1992)
concluded that “...information from tagging and telemetry studies indicate that the size of the area in which
sea otters function as a regular interbreeding unit is considerably smaller than the distances between the
population sampled...” (See Monnett, 1988 for information on dispersal distances and Rotterman, 1992 for
further discussion.) Such genetic differentiation among mammalian species that are potentially highly
mobile is not uncommon (see references cited in Rotterman, 1992).

The results of Cronin et al. (1996:553) also are consistent with such preexploitation differentiation, at least
between Prince William Sound and other locations to the west: “...frequencies of haplotypes are distinct
enough between California, Prince William Sound, the Kodiak-Adak-Amchitka-Attu-Medny Islands, and
the Kuril Islands to suggest these four groups were somewhat different before exploitation by humans.”

1ll.B.4.b(9)(f) Current Listing Status and Protective Legislation

In August 2000, the Fish and Wildlife Service designated the northern sea otter in the Aleutian Islands west
of Unimak Pass as a candidate for listing under the ESA (65 FR 67343). As previously noted, at the time

of candidate designation, the Fish and Wildlife Service recognized all sea otters in Alaska as belonging to a
single stock; only sea otters west of Unimak Pass were designated as candidates. In August, 2001, the Fish
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and Wildlife Service received a petition from the Center for Biological Diversity to list sea otters in Alaska
as depleted under the Marine Mammal Protection Act. The Fish and Wildlife Service published a
determination that the petition did not present substantial information that the action was warranted. They
determined also that the best scientific information indicated that there were multiple stocks of sea otters in
Alaska (66 FR 55693). On June 13, 2002, the Fish and Wildlife Service (67 FR 40657:40665) revised the
geographic extent of the candidate designation: “The geographic extent of the candidate designation now
includes the Aleutian Islands, Alaska Peninsula coast, and Kodiak Archipelago.”

Sea otters in western Cook Inlet are not mentioned in the wording in the June 13, 2002 Federal Register
document (67 FR 40657) describing the geographical area within which sea otters are included in the
candidate designation. There is no other document describing the extension of the candidate status.
However, the Fish and Wildlife Service considers “...sea otters on the western side of Cook Inlet to be part
of the currently designated Candidate Species” (Burn, 2002¢, pers. commun.). The Fish and Wildlife
Service has “...been using the term “Alaska Peninsula coast” to include those otters north of Cape Douglas
on the west side of Cook Inlet” (Burn,2002c, pers. commun.). Based on information indicating declines
along the Alaska Peninsula and in the Kodiak Archipelago, the Fish and Wildlife Service is developing a
proposed rule to evaluate listing the Southwest Alaska Stock of sea otters under the ESA as threatened or
endangered (Burn, 2002a, pers. commun.). All sea otters within the range of the designated Southwest
Alaska stock will be included in the proposed rule (Meehan, 2002, pers. commun.). The draft Proposed
Rule to list the Southwest Alaska Distinct Population Segment of the northern sea otter specifically
includes Kamishak Bay in the verbal description of the geographic range of the Distinct Population
Segment (Burn, 2002b, pers. commun.), and this information is reflected in our final EIS.

In the 2002 draft stock assessment of the Southwest Stock, the Fish and Wildlife Service (2002b) stated
that due to the candidate status of sea otters in the Aleutian Islands, the Southwest Alaska Stock of sea
otters is classified as a strategic stock.

Because the southwest Alaska stock of sea otters currently is not listed as threatened or endangered under
the ESA, there is no critical habitat designated for this stock. In the proposed rule to evaluate listing this
designated stock as threatened or endangered, the Fish and Wildlife Service expects to discuss
characteristics they believe delineate sea otter critical habitat (for example, bathymetry and distance from
shore (Burn, 2002a, pers. commun.) but will not be proposing specific critical habitat (Burn, 2002a, pers.
commun.). Critical habitat may be proposed during the following fiscal year (Burn, 2002a, pers.
commun.).

The group of sea otters inhabiting the coast off California (E. I. nereis) currently is listed as a threatened
“species” under the ESA (45 FR 33768-33781).

1ll.B.4.b(9)(g) Comanagement

In 1994, an amendment to the Marine Mammal Protection Act included provisions for the development of
cooperative agreements between the Fish and Wildlife Service and Alaska Native organizations to conserve
marine mammals and provide for the comanagement of subsistence use by Alaska Natives. Section 119 of
the Marine Mammal Protection Act amendments authorized the appropriation of funds to the Secretary of
the Interior and the Secretary of Commerce to implement comanagement activities in Alaska (16 U.S.C. §
1388). The Fish and Wildlife Service, Indigenous People’s Council for Marine Mammals, U.S. Geological
Survey, Biological Resource Division, and the National Marine Fisheries Service developed a
Memorandum of Agreement to guide the use of such comanagement funds. To facilitate sea otter
comanagement activities, the Fish and Wildlife Service entered into cooperative agreements with the
Alaska Sea Otter Commission [since 1998 called the Alaska Sea Otter and Steller Sea Lion Commission
(Jack, 2000)], which funded various comanagement activities.

111.B.4.b(9)(h) Historical and Recent Distribution and Abundance

In the following, we present information about general patterns of distribution and abundance of sea otters
in Alaska and specific information about the distribution and abundance of the designated southwest stock
of sea otters from Cook Inlet west to the end of the Aleutians. For the purposes of assessing the effects of
proposed Federal actions in Cook Inlet, the following points are important. First, the Fish and Wildlife

Service has concluded that the abundance of sea otters, Enhydra lutris kenyoni, in the Aleutian Islands, the
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Alaska Peninsula, and the Kodiak Archipelago has declined significantly in the past 10-15 years (Estes et
al., 1998; USDOI, Fish and Wildlife Service, 2000a,b,c; 66 FR 55693). The Fish and Wildlife Service
reported that the trend of the Southcentral Alaska stock is generally upwards (USDOI, Fish and Wildlife
Service, 2002b) and that the southeast stock is growing (66 FR 55693). While there has been speculation
as to the cause of the decline in southwest Alaska, existing data are insufficient to identify which factor(s)
is (are) contributing to the decline. Further information is provided in the following and elsewhere (for
example, Kenyon, 1969; Rotterman and Simon-Jackson, 1988; Riedman and Estes, 1990; USDOI, Fish and
Wildlife Service, 1994, 2002b).

Sea otters are limited in their distribution in Alaska and elsewhere by their need for nearby feeding areas.
They generally are typified as inhabiting nearshore waters less than 35 meters deep (Garshelis, 1987) and
only rarely ranging beyond the 55-meter-depth contour (Kenyon, 1969; Garshelis, 1987). These limits
should not be interpreted too strongly, because sea otters clearly can cross much deeper bodies of water and
have been documented as diving to depths of 70-97 meters (for example, Schneider and Faro, 1975;
Garshelis, 1983). Sea otters inhabiting the shallow waters north of the Alaska Peninsula and Unimak
Island often range far offshore (i.e., at least 42 kilometers) in water up to 80 meters in depth and apparently
do not come ashore for long periods of time (Schneider and Faro, 1975). Historically, large groups also
were found far offshore in areas near the Trinity Islands and in the Fairweather Grounds off of Yakutat
(Lensink, 1962).

Sea otters probably are limited in their northeastern expansion to an area southwest of Port Heiden “...by
the periodic formation of heavy sea ice” (Schenider and Faro, 1975:91; see also Kenyon, 1969). Sea otters
can tolerate some ice (Kenyon, 1969), including periods of severe ice and weather (Schneider and Faro,
1975). When sea ice forms rapidly, surrounding otters with large expanses of ice for long periods of time,
significant mortality can occur due to lack of access to open water and, thus, to food (Schneider and Faro,
1975).

1ll.B.4.b(9)(h)1) Pre-Exploitation Distribution and Abundance and Location of Remnants

Sea otters once inhabited shallow coastal areas of the southern Bering Sea and the northern Pacific Ocean,
from (approximately) Morro Hermosa (Ogden, 1941), north along the coast of North America and then
west to the Aleutian, Pribilof, Commander Islands, and south to southern Sakhalin and northern Hokkaido
(Barabash-Nikiforov, Risketkina, and Shidlovkays, 1947, Barabash-Nikiforov, Marakov, and Nikolaev,
1968; Lensink, 1960, 1962; Kenyon, 1969; Ogden, 1941; Scammon, 1870). Estimates of pre-exploitation
worldwide abundance vary and are crude—for example, 100,000-150,000 (Kenyon, 1960) and more than
200,000 (Johnson, 1982).

In 1742, members of the Bering expedition returned to Russia with sea otter pelts (Golder, 1922, cited in
Lensink 1962), prompting intensive, long-term, and eventually rangewide commercial hunting that nearly
led to the total extermination of the sea otter and its elimination from most of its historic range (Lensink,
1962; Kenyon, 1969; and Rotterman, 1992). Lensink (1962) believed that the early Russian and the
American patterns of hunting in coastal waters of Alaska were so thorough, that the number of otters taken
from an area in the first intensive hunting interval probably closely approximated the pre-exploitation
population size (Rotterman, 1992).

Pre-exploitation abundance in Alaska in general is unknown (66 FR 55693). In 1972, Schneider (1978)
estimated that one-half or more of the historic range in Alaska was occupied, but that there were 100,000-
120,000 sea otters in Alaska. With respect to pre-exploitation abundance in the southwest stock
specifically, Lensink (1962:120) concluded: “Harvest records for the Aleutian Islands indicate that the
aboriginal population of sea otters in the Andreanof, Delarof, Rat and Near islands was approximately
75,000 animals,” a number he considered “a conservative approximation.” This estimate apparently does
not include the Fox Islands. Whether it includes the islands of the Four Mountains is unclear.
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1ll.B.4.b(9)(h)2) Postexploitation Distribution and Abundance in the Southwest Alaska
Stock

By 1911 when sea otters were protected by the North Pacific Fur Seal Convention, a small number of
remnant populations (a minimum of 13, probably slightly more) remained, widely scattered throughout the
historic range (Kenyon, 1969; Rotterman and Simon-Jackson, 1988:Figure 1). Of the widely accepted 13
remnants, 11 are represented today (Kenyon, 1969). Six of the identified surviving remnant groups were in
the current range of the southwest Alaska stock: in the Rat Islands at Amchitka, in the Delarof Islands, on
the north side of Unimak Island near False Pass, at Sandman Reefs, in the Shumagin Islands on the south
side of the Alaska Peninsula, and in the Kodiak Archipelago. At least one, possibly two, remnants
persisted in Southcentral Alaska: in southwestern Prince William Sound (Kenyon, 1969) and possibly in
the Controller Bay region (Rotterman, 1992). Lensink (1962:xii) concluded: “in the aggregate” the
number of otters persisting in all of the remnants ““...may have numbered between 200 and 500
individuals.” Other estimates range slightly higher (fewer than 2,000) Kenyon, 1969).

Recovery in most of the Alaskan populations should have begun in the early 1900’s. All surviving
populations increased substantially in number, and sea otters descended from at least these 11 groups
recolonized a substantial part of the historical range (see Kenyon, 1969; Rotterman and Simon-Jackson,
1988; Riedman and Estes, 1990; USDOI, Fish and Wildlife Service, 1995a). Recolonization is still
occurring in some areas, including areas (for example, southeast Alaska) in which translocations were used
to re-establish sea otters (Rotterman and Simon-Jackson, 1988; Riedman and Estes, 1990; USDOI, Fish and
Wildlife Service, 1994, 1995a).

1ll.B.4.b(9)(h)3) Historic and Recent Data on the Abundance of the Southwest Alaska Stock
of Sea Otters

In November, 2001, the Fish and Wildlife Service (66 FR 55693) reported that the current best estimate for
sea otter abundance in all parts of Alaska is 74,143, with a 95% confidence interval of £15,739. We
provide this estimate to enable better evaluation of population stock estimates.

As summarized in the following, the best available survey data indicate that the abundance of sea otters
recently has declined rapidly and substantially in all island groups throughout the Aleutian Islands west of
Unimak Pass (Evans, Burn, and DeGange, 1997; Estes et al., 1998; USDOI, Fish and Wildlife Service,
2002b) and also has declined substantially along the Southern Alaska Peninsula. Substantial but less
dramatic declines in detected abundance also are apparent in data from areas along the north side of the
Alaska Peninsula and in the Kodiak Archipelago (see Table I1I.B-13). Available data indicate that the
decline likely began earlier in some areas than in others. Apparently referring to the range of the
designated southwest Alaska stock in general, the Fish and Wildlife Service (67 FR 40657:40665) reported:
“Recent aerial surveys document drastic population declines (up to 90% have occurred throughout this area
during the past 10-15 years.”

1ll.B.4.b(9)(h)3)a) Aleutian Islands

Evans, Burn and DeGange (1997) state that the most relevant comparisons of data on abundance in the
Aleutian Islands are of aerial surveys conducted by Kenyon (1969) in 1965 and by the Fish and Wildlife
Service in 1992. In 2000, the Fish and Wildlife Service repeated the 1992 surveys.

lll.B.4.b(9)(h)3)a)1 1992 Versus 1965 Distribution and Abundance Data

Counts made in 1992 indicated a varied pattern of change throughout the area of the Aleutians west of
Unimak Pass. Evans, Burn and DeGange (1997:10) reported ‘(A)lthough the total number of otters seen in
this survey was similar to that reported by Kenyon in 1965...the distribution has changed.”

Substantial declines in numbers between 1965 and 1992 were reported for three out of six island groups for
which comparisons were made. The three island groups, the Rat Islands, Delarof Islands, and the Western
Andreanof Islands, where the substantial declines in overall abundance were reported, were the three
groups containing most of the sea otters in the Aleutians in 1965. Very large increases in abundance were
observed for three other island groups (the Near Islands, the Eastern Andreanof Islands, and the Fox
Islands), groups for which the entire count ranged from 27-421 otters during the 1965 survey (Kenyon,
1969). Although the trend for the Western Andreanof Islands as a whole was sharply negative (-53.22%
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difference), the trend in counts made at individual islands in this group varied substantially. At some of the
islands in this group, counts increased by a large amount (with the percent differences ranging from +10 to
+414%) whereas at others, they decreased (percent differences ranging from -21.78 to -92.53%). In the
Eastern Andreanof Islands, the trend for the island group as a whole was quite positive (+271%), but counts
at two out of five islands indicated a negative change (-50 to -64.28%). Total counts for the Andreanof
Islands for 1965 and 1992 were 3685 and 3089, respectively.

In the Rat Islands, comparison of 1965 and 1992 data indicated that sea otter abundance had declined
substantially at all but one island (the percent differences between the 1965 and the 1992 counts ranged
from +5.12 to -75.76%), with the reported percent difference for the island group as a whole being 53.57%
(Evans, Burn and DeGange, 1997). However, total estimates for abundance around Amchitka must be
interpreted cautiously. Because of strong southwesterly winds and correspondingly “very rough water on
the windward side of the island” during surveys (Evans, Burn and DeGange, 1997:8), it is likely that the
estimate for sea otter abundance around Amchitka Island in April 1992 is a significant underestimate
(1,144 in 1965; 755 in 1992). Evans, Burn and DeGange (1997) report that results from a 1993 ground-
based survey suggest the population may be more than double that of the estimate from the aerial surveys.
If this suggestion is correct and one replaces the 755 count with a count of 1,510 (=2 x 755), the total count
for the Rat Islands for 1992 would be substantially higher (2,216) and the percent negative difference
substantially less (~-29.6%), but still indicative of an overall decline in the island group.

A similar, possibly higher (the percent difference between 1965 and 1992 counts for the island group as a
whole being -64.43), pattern of decline was observed in counts from all but one of the Delarof Islands
(+25.00 to -77.14% differences reported).

Data in Evans, Burn and DeGange (1997; Table I11.B-14) show that a great many more sea otters were
counted in 1992 than in 1965 at all islands in the Near and Fox Island groups for which there are
comparable data (+3437%). Counts for the Fox Islands increased +3269% between 1965 and 1992.
Increases of this magnitude indicate that sea otters were immigrating into these areas. Alternatively, it is
possible that large numbers of sea otters were missed during the 1965 surveys, causing underestimate of
population abundance at that time.

Kenyon (1969) reported that in sparse populations, few large groups typically are seen. During 1992, only
six groups of otters numbering greater than 100 animals were observed throughout the entire range
surveyed, and no otters were seen hauled out on land (Evans, Burn and DeGange, 1997:6). Most (58% and
22%, respectively) sea otters were seen in groups of one or two. Evans, Burn and DeGange (1997)
observed few (29 individuals in 25 sightings) sea otters during 70 offshore (defined as offshore of 0.9
kilometer) transects, leading them to estimate offshore density as 0.27 otters per kilometer, and the total
number of sea otters in the Aleutians in offshore areas as 463 + 377.

Based on the aforementioned counts, Evans, Burn and DeGange (1997) applied a correction factor (based
on simultaneous ground/aerial counts and applied to account for otters missed from aircraft) of 2.38 (SE +
0.208) to obtain an adjusted population estimate of 19,104 + 3,272.

1ll.B.4.b(9)(h)3)a)2) 2000 Versus 1992 Distribution and Abundance Data in the Aleutians

Available data from aerial surveys in 2000 by the Fish and Wildlife Service suggest a substantial decline
between 1992 and 2000 of the number of sea otters inhabiting all parts of the Aleutian Islands west of
Unimak Pass. In 2000, the Fish and Wildlife Service “replicated” the aerial surveys conducted in 1992,
apparently using the same methodology (USDOI, Fish and Wildlife Service, 2000a:2). Detailed
description and/or discussion of the 2000 survey conditions, methodology, and results are not available.
Doroff et al. (in press, cited in USDOI, Fish and Wildlife Service, 2002b) derived a population estimate of
8,742 (CV = 0.215) sea otters in the Aleutian Islands west of Unimak Pass. As compared to 1992
estimates, current estimates (USDOI, Fish and Wildlife Service 2000a:2) are much lower (-87%) in the Rat
Islands, and in the “Central Aleutians” (-71%). Data are not available to compare numbers in 1992 versus
2000 separately for the Delarof, Western Andreanof, or Eastern Andreanof islands. The data show declines
in all other areas surveyed (see the following): Near Islands (-62%), Islands of Four Mountains (-28%), and
Fox Islands (-58%). Counts from Kenyon (1965 cited in Evans, Burn and DeGange (1997) and USDOI,
Fish and Wildlife Service (2000a) are shown in Table 1.
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1ll.B.4.b(9)(h)3)b) Alaska Peninsula

Using north-south strip transects extending from the shoreline to the 70-meter-depth contour, Brueggeman
et al. (1988) conducted fixed-wing aerial surveys of sea otters from Unimak Islands to Port Heiden on the
north side in the summer of 1986.

Based on a survey in 2000 (USDOI, Fish and Wildlife Service, 2002b) of the same region of the north side
of the Alaska Peninsula “...using the same study design, similar aircraft, and experienced observers”
(USDOI, Fish and Wildlife Service, 2001) as Brueggeman et al. (1988), the Fish and Wildlife Service
derived an abundance estimate of 5,756 (CV = 0.327) of sea otters from Unimak Island to Cape Seniavin
(USDOQI, Fish and Wildlife Service, 2002b). In a revised stock assessment prepared in August of 2002 but
not released until recently, the Fish and Wildlife Service provides an undadjusted estimate of 4,728 for this
area, an “adjusted estimate” of 11,253, and a minimum population abundance estimate of 8,535. As the
actual data for this survey are not available, nor is documentation of estimation procedures, we cannot
evaluate these estimates and simply report them.

Using north-south strip transects extending from the shoreline to the 70-meter-depth contour, Brueggeman
et al. (1988) conducted fixed-wing aerial surveys of sea otters on the south side of the Alaska Peninsula
from Unimak Island to Pavlof Bay in the summer of 1986. In April of 2001, the Fish and Wildlife Service
repeated this survey and derived an abundance estimate of 949 (CV=0.809) and an adjusted estimate of
2,235 (66 FR 55693). In 2001, the Fish and Wildlife Service also surveyed the shoreline of the South
Alaska Peninsula from Seal Cape to Cape Douglas and obtained a minimum uncorrected count of 2,190
animals and an adjusted estimate of 5,212 (66 FR 55693) (see Map 14). In the revised August 2002
Southwest Alaska stock assessment, Fish and Wildlife Service show an adjusted estimate of 5,212 for this
region, with a minimum abundance estimate of 4,845. Again, we cannot evaluate the estimates as there are
not sufficient details available to us regarding survey conditions or procedures, estimation assumptions and
procedures, etc. Additional shoreline surveys of the Shumagin, Pavlov, and Sanak Islands and of Sandman
Reefs resulted in a minimum count of 405 animals. In the revised August 2002 Southwest Alaska stock
assessment, Fish and Wildlife Service show an adjusted estimate of 964 for this region with a minimum
abundance estimate of 896. At Unimak Island (apparently the south side only), 42 sea otters were
observed. In the revised August Southwest Alaska stock assessment, the Fish and Wildlife Service shows
an adjusted estimate of 100 for this region with a minimum abundance estimate of 93. Comparison of the
1986 (Brueggeman et al., 1988) and 2000 estimates (USDOI, Fish and Wildlife Service, 2000, unpublished
data) for the North Alaska Peninsula indicates a decline of 36-56%. Comparison of the 1986 (Brueggeman
et al., 1988) and 2001 estimates (USDOI, Fish and Wildlife Service, unpublished data) for the South
Alaska Peninsula indicates a decline of 91-92% (see Table I11.B-13). As noted, details regarding these
surveys are not available (for example, survey conditions, exact areas flown, etc.), so additional evaluation
is not possible.

111.B.4.b(9)(h)3)c) Kodiak Archipelago

In 1989 following the Exxon Valdez oil spill, the Fish and Wildlife Service conducted a helicopter survey
of the shoreline of the Kodiak Archipelago (DeGange et al., 1995). In both 1994 and 2001, the Fish and
Wildlife Service conducted fixed-wing surveys of the Kodiak Archipelago using strip transects to sample
areas of high- and low-density sea otter habitat (Bodkin et al., 1999). Comparison of numbers of otters
observed in the two surveys indicates a decline in abundance of about 40% from 1994-2001 (see Table
[II.B-13). During the 2001 surveys, sea otters tended to be more abundant in far north and northwest areas
of the archipelago as well as on the southern tip. Few otters were observed on the outside coast (see Map
14). No offshore transects were flown in the Shelikof Strait area (Burn, 2002a, pers. commun.). Thus,
there is no information available about offshore abundance or distribution of sea otters in the Shelikof Strait
region.

111.B.4.b(9)(h)3)d) Western Cook Inlet

Based on a boat survey of lower Cook Inlet in 1993, Agler et al. (1995) provided an estimate of 5,194
animals (CV = 0.267). This survey probably included sea otters from both the currently designated
Southcentral and Southwest stocks. The Fish and Wildlife Service applied a correction factor of 1.43 to
account for animals not seen during surveys to derive an adjusted estimate of 8,547 (66 FR 55693). The
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U.S. Geological Survey, Biological Resource Division conducted aerial surveys of this region in the spring
0of 2002. Based on these surveys, the Fish and Wildlife Service reported an “adjusted estimate” 6,918 and a
minimum population estimate of 5,340 sea otters in Kamishak Bay. As with the other recent surveys, no
details of the rationale underlying the estimation procedures were provided. Thus, we cannot evaluate
these estimates.

In comments on the draft of this EIS (see Section VII), the Fish and Wildlife Service stated that:

Our GIS analysis suggests that the geographic overlap between the proposed lease sale area and
sea otters from the southwest Alaka DPS is minimal. During this survey, the high-density survey
statum covered 3,968 km2 of sea otter habitat adjacent to lower western Cook Inlet from Cape
Douglas in the south, northward to latitude 59°58°21”. While approximately 35 percent of this
survey stratum...lies within the boundaries of the proposed Cook Inlet lease sale area, few sea
otters were observed there. For the entire lower western Cook Inlet survey area, observers
recorded 172 sightings with a total of 544 otters, but only a single otter was recorded within the
proposed lease sale area. The vast majority of sea otter sightings occurred southwest of Augustine
Island. The results of this survey indicate that while considerable numbers of sea otters inhabit the
Kamishak Bay area in lower western Cook Inlet, their distribution does not overlap significantly
with the proposed lease sale area....

111.B.4.b(9)(i) Minimum Population Estimate and Potential Biological Removal

The Fish and Wildlife Service (2002b) derived a minimum population estimate of 21,518 sea otters for the
entire Southwest Alaska stock, with a potential biological removal of 1,076. In the August 2002 version of
the stock assessment for the designated Southwest stock, they provide (Table 1 in the stock assessment) an
“adjusted estimate” of a total of 41,474 sea otters and a minimum population estimate of 33,203 for the
entire designated Southwest Alaska stock.

111.B.4.b(9)(j) Other Indices of Population Status

Other information about population status is available and potentially can provide insight into causes of the
decline in abundance in the southwest Alaska stock. Information also is available that can enable fuller
evaluation of potential effects of the proposed OCS oil and gas lease sales in Cook Inlet. Information about
population status can be obtained from benchmarks (Eberhardt and Siniff, 1977) that indicate the average
condition of individuals within the population.

Data available on some such indices, including body condition, survival of pups to the point of
independence, dependency periods, and contaminant levels (see Section V.C.5.f — Cumulative Effects),
indicate that the population status of sea otters inhabiting at least some locations in the Aleutians is poor
relative to other populations of sea otters within Alaska. Current data on such indices are not available for
other portions of the southwest Alaska stock. We emphasize that these indices do not point to a cause for
poor population status and different causes (for example, poor health or certain contaminants and/or poor
food supply) can lead to the same outcome (for example, poor body condition). Data also are available
about activity patterns of otters in a few locations. This information on specific population status indices,
most of which is available from studies at Amchitka and Adak, supplements data on abundance and
distribution and may provide insight into the cause(s) of the decline, at those specific locations.

111.B.4.b(9)(j)1) Condition, Development, and Survival

Monson et al. (2000) compared several indices of population status between sea otters caught in July 1992
and the summer of 1993 at Amchitka (when sea otters there are thought to have been in the early phase of
the present decline [Monson et al., 2000]) and from an expanding population of sea otters at Kodiak in the
mid-late 1980°s. They concluded that there were differences in several population indices, and that these
differences were in response to degrees in resource (apparently prey) limitations between populations
(Amchitka versus Kodiak) and between consecutive years (at Amchitka, due to an influx of lumpsuckers
that enriched available prey resources in the second year of the study but not in the first) (Monson et al.,
2000). Specifically, they reported that:
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1. 3- and 4-year-old female sea otters at Amchitka in 1992 (but not 1993) were shorter, had less
mass, and lower mass/length ratios (were in poorer condition) than comparable females caught at
Kodiak.

2. Dependency periods of pups at Amchitka in 1992 may have been longer (180 + 5 days) (sample
size not given, apparently less than 24) than at Kodiak in the late 1980’s (153 £ 12 days).

3. Pup survival to independence (assuming a 120-day minimum age of independence) was lower (24
per 51 =47%) at Amchitka versus that at Kodiak (19 per 23 = 83%).

4. At Amchitka, only 2 of 11 pups instrumented in the 2 years were known to be alive the summer
following their first winter, suggesting that postweaning mortality may have been high.

5. At Amchitka, the estimated birth rates of 0.37 (CI = 0.21-0.53) for 2- and 3-year-olds to 0.83 (CI =
0.69-0.90) for greater than 4 years old were “nearly identical” to those at Kodiak in the mid- to
late 1980’s (a period when that population was expanding rapidly into new habitat).

6. Both reproductive rates and gestation periods at Amchitka were similar to those reported for
Prince William Sound and California (Bodkin, Mulcahy, and Lensink, 1993; Jameson and
Johnson, 1993, Riedman et al., 1994).

Sample sizes from studies at Adak in 1995 generally are too small to permit meaningful comparison of
population indices from that location. Tinker and Estes (1996:Table 1) provide morphologic data collected
at Adak in 1995 and qualitatively compare them with data from Monson (1995) from Amchitka in 1992
and 1993. Mean total body lengths of all classes of otters were less at Adak than at Amchitka (Tinker and
Estes, 1996). However, small sample sizes (i.e., 16, 4, 3, 6) for the four compared categories precluded
meaningful comparison, except for comparisons of nonpregnant females greater than 4 years, where
inspection of values indicate that the differences were not significant. Tinker and Estes (1996:4) concluded
that “...sea otters at Adak are of similar size and condition to sea otters at Amchitka Island.”

At Adak in the mid-1990’s, mean reproductive rates for all females were 0.94 (n =17), and 1.25 (n = 12)
for females greater than 4 years old (Tinker and Estes, 1996).

The pup survival rates (to a threshold of 120 days) for all females (n = 17) and for females with estimated
ages of 4-12 years was 0.53 (n = 17) and 0.60 (n = 15) for females at Adak, respectively, and 0.56 (n=51)
(Tinker and Estes, 1996) at Amchitka (n = 39) for females 4-12 years. However, Amchitka pup survival
rates for females 4-12 years, the overall survival rate for the Adak (Tinker and Estes, 1996), and the Kodiak
rates are all within the range of pup survival rates reported from Prince William Sound, where rates for six
cohorts ranged from 0.53-0.88, with an overall survival rates of 0.67 (n = 141) (Monnett and Rotterman,
2000). Further, as noted previously, the Amchitka pup survival estimate apparently includes the
assumption of loss of five pups that apparently were never seen but were assumed to have been born and
lost, based on female behavior (Monson et al., 2000:461).

The significance of the Amchitka results regarding postweaning survival cannot be interpreted, because
only one carcass was found and searches were made from shore and from boats, rather than aircraft.
Monnett (1988) found that most weanlings made a rapid, long-distance move from their weaning site to
their postweaning home range. Most weanlings traveled at least 20 kilometers from where they were
weaned, with distances ranging up to 120 kilometers. Monnett (1988:16-17) stated: “(B)ecause departures
were abrupt and movements were fairly long, contact was usually lost until a search could be made from an
aircraft.” Other studies (for example, Garshelis, Johnson, and Garshelis, 1984; Jameson, cited in Riedman,
1987) also reported long distance moves by weanlings.

The estimated mean dependency period for Amchitka Island is high not only compared to the population at
Kodiak, but is high also compared to data collected in Prince William Sound from the mid-1980°s to early
1990’s. In that study, the estimated mean dependency period, assuming a minimum weaning age of 90
days, was 167.9 days (S.D. =32.4, Range = 90-261, N = 81) or assuming a minimum weaning age of 120
days, was 173.05 days (S.D. = 27.6, Range = 123-261, N = 75) (Monnett and Rotterman, 2000). It also is
high relative to mean dependency periods reported from some, but not other, studies in California.
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111.B.4.b(9)(j)2) Evaluation of Population Status Based on Age Distribution of Recovered
Carcasses

Monson et al. (2000:464) concluded that:

The paucity of fresh carcasses recovered at Amchitka during the late winter/early spring periods of
1993 and 1994, compared with earlier studies at Amchitka...((Kenyon, 1969, Estes, 1977)
suggests that starvation-induced mortality was comparatively low during our study.

They argue that “...sea otters at Amchitka had been recently released from food-limitation at the time of
our study” Monson et al. (2000:464). Carcass data from Adak in 1995-1996 (Tinker and Estes, 1996) were
inadequate (with 15 accurately aged) to evaluate mortality patterns relative to those estimated based on
carcass data elsewhere.

111.B.4.b(9)(j)3) Activity Budgets

Eberhardt (1977) proposed that activity budget data might be useful in assessing population status relative
to its status if it were at carrying capacity (Garshelis 1987). Generally, one would expect that the time
spent foraging would increase as densities approached carrying capacity, due to decreased food supplies
and, in some cases, due to intraspecific competition. Numerous studies have attempted to use activity
budget data to assess the population status of sea otters in various parts of the range (for example, Estes,
Underwood and Karmann, 1984; Estes, Underwood, and Karmann, 1986; Garshelis, Garshelis, and
Kimker, 1986; Ralls and Siniff, 1990; Gelatt, 1996). However, comparisons of population status based on
such data need to be made cautiously since factors including, but not limited to age, sex, reproductive
status, time of day, season, weather, etc. have all been shown to be associated with differences in the
activity budgets of sea otters (for example, Garshelis, Garshelis, and Kimker 1986; Gelatt, 1996.

Because a large population of sea otters has resided at Amchitka since at least the 1940°s (Lensink, 1962;
Kenyon, 1969), some researchers have predicted that activity patterns at Amchitka would typify those of an
equilibrium population. Foraging times of different age and sex classes of otters at Amchitka between late
1992 and spring 1994 were similar to those reported for California (Ralls and Siniff, 1990), except that no
difference was found at Amchitka between juvenile males and females. The total time spent foraging (21-
52%, depending on the sex/age class examine) was less than an estimate (Estes et al., 1982) based on
diurnal scans (55%) for otters at Amchitka in 1971 and 1977 (Gelatt 1996). The time spent foraging by
adult females and males on Amchitka was less than that observed by Garshelis, Garshelis, and Kimker,
(1986) for otters in the long occupied region of Prince William Sound but slightly more than in a recently
occupied area in Prince William Sound (Gelatt, 1996).

Comparison of Gelatt’s (1996) activity data from Amchitka and similar data collected over the course of a
year (1994-1995) (Tinker and Estes, 1996) at Adak showed fairly similar activity budgets (Tinker and
Estes, 1996) for different sex/age classes, with the following exceptions: adult males at Adak spent
significantly more time foraging than did their counterparts at Amchitka (45.0% + 1.85 versus 37.5% +
3.00, respectively), whereas juvenile females at Amchitka spent more time foraging than their counterparts
at Adak (49.9 + 3.16 versus 40.3 £2.47, respectively) (Tinker and Estes, 1996:Table 5). Tinker and Estes
(1996:21) reported: “On average, sea otters at Adak spent 40.9% (+ 11.07) of their time feeding...,” which
“...1s within the range of values expected for sea otter populations at equilibrium (Estes et al., 1982; Estes,
Underwood, and Karmann,1986).”

Sea otter activity budgets, including foraging activity, vary among populations and have been proposed
(Eberhardt, 1977) as a potential indicator of population status relative to equilibrium, with the prediction
that competition for prey and prey search time both increase with population density, resulting in more
asynchronous and greater foraging effort in populations at equilibrium versus those at submaximal levels.
The results of studies in the Aleutians (Estes et al., 1982; Gelatt, 1996), Prince William Sound, (Garshelis,
Garshelis, and Kimker, 1986) and California (Estes, Underwood, and Karmann, 1986; Ralls and Siniff,
1990) aimed at testing these predictions are inconclusive (Gelatt, 1996). Factors that have been found to be
associated with the activity of sea otters at various locations include weather conditions (Amchitka: Gelatt,
1996); time of day (Amchitka: Gelatt, 1996); changes in seasons (Amchitka: Gelatt, 1996); female
reproductive status (for example, unaccompanied, with very small pup, with large pups, etc.) (Amchitka:
Gelatt, 1996); sex/age class (Amchitka: Gelatt, 1996; Adak: Tinker and Estes, 1996).
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The demands of pup rearing greatly alter female foraging and other activity patterns (for example,
Sandegren, Chu, and Vandervere, 1973; Garshelis and Garshelis, 1987; Ralls and Siniff, 1990), with
impacts changing depending on the age of the pup (Gelatt, 1996). Differences detected at different
locations are not always consistent, possibly due to population or environmental differences among the
areas being compared (Estes, Jameson, and Rhode, 1982). At Amchitka, time-budget differences were
observed among unaccompanied females, females with very small pups, females with small pups, and
females with large pups. Females may not feed at all during the first day following birth (Hanson et al.,
1993; Gelatt, 1996). Females with pups less than 3 weeks of age spent less time foraging, had shorter
foraging bouts, and fewer foraging sessions than females with larger pups and than those without pups, and
spent considerably more time hauled out (29% versus 3-12% for other classes of females) (Gelatt, 1996).

111.B.4.b(9)(k) Longevity

Average longevity of male and female sea otters in different populations is not well defined, and reported
values should be interpreted in light of demonstrated errors in age estimation (for example, see Schneider,
1973; Garshelis, 1984; Bodkin et al., 1997). In the Aleutian Islands, Schneider (1978) rarely found males
for whom he estimated (based on cementum layers) ages older than 15 years, but females in this old age
grouping were not uncommon. Pietz, Ralls, and Ferm (1988) estimated the maximum ages (estimated from
tooth cementum layers) of male and female otters in California to be 15 and 16 years old, respectively. The
maximum estimated ages reported for free-ranging female and male sea otters are 23 and 18 years,
respectively (Schneider, 1978). Based on data in Bodkin et al. (2000:Figure 4), none of the male and
female otters recovered as carcasses after the Exxon Valdez oil spill had ages estimated over 17 and 16
years, respectively.

111.B.4.b(9)(1) Social Organization and Territoriality

Within a population, sea otters are spatially segregated by sex (Lensink, 1962; Kenyon, 1969; Schneider,
1978; Garshelis, Johnson, and Garshelis, 1984; Monnett, 1988; Rotterman and Simon-Jackson, 1988;
Jameson, 1989), age, and reproductive status (Monnett, 1988), although segregation is not absolute (for
example, Garshelis, Johnson, and Garshelis, 1984).

Many nonbreeding males congregate into “male areas” and often raft together when resting (Garshelis,
1983; Monnett and Rotterman, 1989). The frequency of these male areas, and the distance between male
areas, differs greatly between locations. At Amchitka, for example, distances between male areas are about
15 kilometers or less (Riedman and Estes, 1990) whereas in Prince William Sound (in the 1980°s),
distances were much greater. Male groups contain both subadult and adult males (Monnett, 1988;
Jameson, 1989). In Prince William Sound, 97% of the individuals captured in male areas were male,
whereas estimates of the percentages of males observed in female areas ranged from 11-33%, depending on
season and exact locality (Garshelis, Johnson, and Garshelis, 1984). Thirty percent of the subadult males
studied by Jameson (1989) in California were located in such male groups. There were more juvenile
females (53) than juvenile males (31) in female areas near Amchitka (Kenyon. 1969), and most of the dead
juveniles found at male haulout areas were male (6 females:30 males) (Lensink, 1962).

In areas where recolonization is occurring, male groups sometimes are located near the ends of the range
(Peterson and Odemar, 1969; Wild and Ames, 1974; Garshelis, Johnson, and Garshelis, 1984), but this is
not always true (for example, see Monnett, 1988). In areas such as Amchitka, male groups sometimes are
located in less sheltered areas than those occupied by females, pups, and breeding males (Schneider, 1978).
Aggregations in male areas can contain several hundred individuals (for example, Monnett and Rotterman,
1989b). Aggregations of more that 1,000 individuals (sex unspecified) have been observed (Schneider,
1976). Female aggregations, well in excess of 100 individuals, have been observed frequently in Prince
William Sound (Monnett, 1988), in coves along the Alaska Peninsula, and in the Bering Sea (Monnett,
1988; Monnett and Rotterman, 1989a), and near Kodiak Island (A. DeGange cited in Monnett, 1988).

At least in some areas within Alaska, females use different areas of their total home range in different
seasons and depending on their reproductive status (Monnett, 1988). For example, females with large pups
within about a month of weaning often travel to sheltered and relatively shallow areas where they remain
relatively sedentary prior to weaning (Monnett, 1988). Certain areas are used as “nursery areas,” where
large numbers of females with pups congregate.
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Sea otters are polygynous. Breeding males occupy and patrol territories (Schneider, 1971; Garshelis,
Johnson, and Garshelis, 1984; Jameson, 1989) within “female” areas that are otherwise occupied
predominately by females and their dependent pups, or may more actively search for estrous females
(Garshelis, Johnson, and Garshelis, 1984). Females move between male territories (Garshelis, Johnson,
and Garshelis, 1984; Kenyon, 1969; Vandevere, 1970).

11l.B.4.b(9)(m) Patterns of Breeding and Births Throughout the Year

Observed patterns in the timing of sea otter births, including if and when distinct peaks in the frequency of
births exist and the degree of synchronization of pupping, have varied considerably both among
populations from different parts of the range, among studies of the same population studied at different
times, and even in different locations within a population. The reasons for such variability are unclear (see
Monnett and Rotterman, 2000).

Examination of reproductive organs from locations throughout the Aleutian and Shumagin Islands
indicated an absence of a distinct breeding season in otters (Sinha, Conaway, and Kenyon., 1966). Based
on the frequency of pregnancy observed in addition to reproductive tracts, Kenyon (1969) concluded that
available data indicate maximum breeding occurs in late fall to winter. Lensink (1962) concluded that, in
Alaska, the peak of breeding tends to be in August or September.

Lensink (1962) concluded that while young can be born in any month, there is a peak of pupping in March
or April. In the 1950’s and 1960’s, data indicated the frequency of births at Amchitka increased in early
spring and peaked in the summer (Kenyon, 1969). Based on the sizes of pups collected in the Aleutians
between 1967 and 1970 inclusive, Schneider deduced that the mode of pup births occurred in May
(Schneider, 1973). At Amchitka between July 1992 and early 1994, both data on the births to marked
females and data from surveys of the ratios of pups/independent otters, confirmed that while pups were
born throughout the year, there was a distinct peak in births occurring approximately May-June), and that
mother-pup separations peaked in October (see Monson et al., 2000:Table 3). At Adak Island, ratios of
pups to adults observed in three survey units along the outer coast were fairly constant throughout the year
(Tinker and Estes, 1996:6), except for a “Slight increase in the ratio of small pups...in
September/October.” Within Clam Lagoon, large pup/adult ratios increased during the late spring and
peaked in May (Tinker and Estes, 1996:Figure 3). However, because this trend is not preceded by a similar
trend in small pup/adult ratios, this increase may simply represent immigration of females with pups into
the lagoon beginning in the spring. In both Clam Lagoon and along the outer coast, the ratio of small
pups/adults was very low, or zero, in the month July.

A lack of strong seasonality of births was reported for sea otters in the Kodiak Archipelago of Alaska
(Monson and DeGange, 1995). In Prince William Sound, Garshelis et al. (1984) reported that most pups in
the Green Island area of Prince William Sound were born in May during the period of their study (1980-
1981). In the western Pacific, Barabash-Nikiforov, Marakov, and Nikolaev (1968) reported that pupping
peaked in May-June, but reported two peak breeding periods: June-July and September-October. These
authors reported that severe hunting could cause a lack of mating and pupping peaks. Most studies in
California have concluded there is a primary birth peak in late winter and a secondary peak in late
summer/early fall in that population (for example, Fisher, 1940; Sandegren, Chu, and Vandervere, 1973;
Siniff and Ralls, 1991; Vandevere, 1970). However, Riedman et al. (1994) reported the pattern of births in
Monterey Bay was essentially uniformly distributed among months

1ll.B.4.b(9)(n) Male Reproductive Biology

Male sea otters are estimated to reach sexual maturity at age 5-6 years (Green, 1978; Schneider, 1978).
Existing data suggest that breeding males typically are a minimum of 6-7 years old (Schneider, 1978;
Garshelis, 1983), with some information suggesting they are more likely to be 8-10 (Johnson, cited in Ralls
et al., 1983). All testes and epididymis from adult males from Amchitka examined by Lensink (1962) in
the mid-1950’s between February and August contained abundant sperm. No sign of senescence was
observed in the sperm production of old males (Kenyon, 1969).
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1ll.B.4.b(9)(o) Female Reproductive Biology

1111.B.4.b(9)(0)1) Reproductive Potential

The reproductive potential of sea otters is relatively low, because usually only one young is born, there is
no post-partum estrus, and gestation is long (Sinha, Conaway, and Kenyon, 1966).

111.B.4.b(9)(0)2) Estimates of Age of Sexual Maturity and First Reproduction

Efforts to determine age-related patterns in sea otter reproduction, such as age of first reproduction, and
age-specific reproductive rates, of both sexes are hampered by errors in age-estimation based on the
number of annuli in sectioned teeth (for example, see Schneider, 1973; Garshelis, 1984; Bodkin et al.,
1997). Based on reproductive tracts, Kenyon (1969) and Schneider (1973) estimated age at sexual maturity
of females in the Aleutian Islands to be 3-4 years of age. Based on reproductive tract data from carcasses
collected in Prince William Sound after the Exxon Valdez oil spill and the assignment of females to age
categories based on age estimates made by examination of sectioned teeth, Bodkin, Mulcahy, and Lensink
(1993) reported the following estimates of the percentages of females that were sexually mature in various
age classes: estimated age 2 (the third year of life) (n =27): 30%; estimated age 3 (n=11): 73%;
estimated age 4 (n=11): 73%; estimated age 5: 100%. While two of nine (22%) marked, known-aged
females in California became sexually mature at age 2 (the third year of life) (Jameson and Johnson, 1993),
these authors conclude most females breed for the first time in their fifth year of life. Three of fourteen
(21%) females marked as 1- or 2—year olds at Kodiak in the mid-1980’s pupped as 2-year olds and 8 out of
14 (57%) pupped by age 3 (Monson and DeGange, 1995). These estimates for Kodiak may be
underestimates as multiple, large (for example, several month), but unquantified gaps in monitoring
occurred during this study. Of 25 radio-instrumented females observed at Kodiak in the aforementioned
study for at least 1 year (resighting interval not reported), 88% of 4-year olds and 100% of 5-year olds were
observed with a pup. These age-specific birth rates were “nearly identical” to those at Kodiak in the mid to
late 1980’s.

111.B.4.b(9)(0)3) Length of Pregnancy and Reproductive Rates

A captive-born sea otter pup born less than 1 month premature was born on the 237" (7.9 month) day of
pregnancy (Barabash-Nikiforov, Marakov, and Nikolaev, 1968). Four out of five pregnancies of captive
otters were 7-8 months in length (Antrim and Cornell, 1981).

Siniff and Ralls (1991) estimated the mean reproductive rate of sea otters residing off of the California
coast in the mid-1980°s as 0.90. Tinker and Estes (1996) derive an estimate of 0.94 (n = 17) for the mean
reproductive rate of female sea otters with ages estimated between 2-11 years old at Adak Island over a
period of approximately a year in the mid-1990’s. At Adak, the estimated reproductive rate of females with
estimated ages of greater than 4 years was 1.25 (n = 12) (Tinker and Estes, 1996). Monson et al. (2000)
reported that birth rates of females at Amchitka increased with age from 0.37 (CI =0.21-0.53) for 2- and 3-
year olds to 0.83 (CI 0.69-0.90) for greater than 4-year olds, but it is unclear how an assumption that five
pups were born and lost (but never seen) affects these estimates. Tinker and Estes (1996) characterize their
estimated reproductive rate as “quite high” compared to the aforementioned estimate of 0.90 of Siniff and
Ralls (1991) and that in Monson (1995) for Adak Island, but they do not compare these rates statistically.

It is unlikely that the overall Adak and California reproductive rate estimates are statistically different.
Riedman et al. (1994) also report an estimated birth rate of 0.90 per year for all adult females based on a
tagging study in California. Jameson and Johnson (1993) conclude that “(A)bout 85-90% of adult females
pup in a given year. At Adak, estimated reproductive rates were greater, but pup survival rates lower, for
the subsample of instrumented females outside of Clam Lagoon compared with those within (Tinker and
Estes, 1996).

Based on evaluation of reproductive organs from the carcasses of sea otters recovered after the Exxon
Valdez oil spill, Bodkin, Mulcahy, and Lensink (1993) reported that 56% of 115 female sea otters deemed
sexually mature were pregnant-implanted, 13% were pregnant-unimplanted, 16% were lactating, and 16%
were not pregnant.
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111.B.4.b(9)(0)4) Dependency Periods and Timing of Weanings

Comparison of dependency periods among studies must be done cautiously, because methodology and
underlying assumptions may differ between studies (Monnett and Rotterman, 2000). Estimated
dependency periods reported for individual sea otters are highly variable both within and among studies,
ranging from 76 days for a pup in Prince William Sound known to survive following weaning (Monnett
1988; Monnett, Rotterman, and Siniff, 1991; Monnett and Rotterman, 2000) to 333 days, also in Prince
William Sound (Monnett, 1988; Monnett et al., 1991; Monnett and Rotterman, 2000), to approximately a
year in the Aleutians (Kenyon, 1969). The causes of such variation are not well understood (see Monnett et
al., 1991; Monnett and Rotterman, 2000). While there is considerable range within many populations in
individual dependency periods, the range of averages (5-6.5 months) found in most, but not all (Wendell,
Ames, and Hardy, 1984). Sea otter studies in which marked females were observed are rather small:
California: mode = 6.5-7.0 months) (range 5-8 months) (Wendell, Ames, and Hardy, 1984 ); California:
mean = 193.9 days (range 135-289) (Siniff and Ralls, 1991); California 1978-1991: mean = 6.1 months
(range 5-7.5 months) (Jameson and Johnson, 1993); California 1985-1991: mean = 166 days (Riedman et
al., 1994); Prince William Sound, 1984-1987: 169 days (range 76-333) (Monnett et al., 1991); Prince
William Sound, 1987-1991: 167.9days (range 90-261) (90-day minimum dependency assumed) or 173.05
days (123-261) (120-day minimum dependency assumed) (Monnett and Rotterman, 2000); Kodiak 1980’s:
153 + 12 days (Monson and DeGange, 1995). Mean dependency at Amchitka in the early 1990’s, when the
local population was in the early phases of a decline (Estes et al., 1998) was 180 = 5 days, a value that
Monson et. al. (2000) contrasted with a mean dependency period estimate of 153 =+ 12 days for pups
residing in the Kodiak Archipelago in the late 1980’s (Monson and DeGange, 1995). These authors
cautioned that imprecision in the estimates may account for the differences (Monson et. al., 2000) but do
not report information needed to evaluate the potential error.

Reported seasonal patterns of mother-pup separations vary greatly throughout the range. At Amchitka
between July 1992 and March 1994, mother-pup separations peaked in October (Monson et al., 2000). In
Prince William Sound, most mother-pup separations took place between mid-October to mid-November
(Monnett, 1988; Monnett et al., 1991). In California, Riedman et al. (1994) reported only a slight seasonal
pattern in separation, which was slightly higher from February to August.

1ll.B.4.b(9)(p) Rates of Survival and Causes of Natural Mortality Throughout the Range

With the exception of a few well-studied locations, there are few data available for most of the extant range
to accurately estimate age-specific survival rates, to indicate the causes of mortality of free-ranging sea
otters, or to accurately estimate loss associated with specific sources.

111.B.4.b(9)(p)1) Rates of Mortality during Dependency

Estimates of pup survival to the point of independence reported from different studies may not always be
directly comparable (Monnett and Rotterman, 2000). However, it is clear from available information that
the rate of pup loss in sea otters is highest in the first 1-60 days after birth (summarized in Monnett and
Rotterman, 2000; see also data in Siniff and Ralls, 1991; Riedman et al., 1994; Monson and DeGange,
1995; Monnett and Rotterman, 2000; Monson et. al., 2000). At Amchitka, the survival rate of pups may
have been related to the mass/length ratios of their mothers and to the season in which they were born
(Monson et. al., 2000).

Data on pup survival are available from recent studies in the Rat and the Western Andreanof islands.
Based on observations of radio-instrumented and tagged females and on the survival of some pups caught
with their mothers, Monson et al. (2000) estimated 47% (24 of 51) of the pups born at Amchitka between
July 1992 and March 1994 survived to independence. This estimate includes the assumed loss of “a few”
but unspecified number of pups that were never seen but were assumed to have been born and lost due to
the behavior of the presumed mother (Monson et al., 2000:459). If incorrect, this assumption would bias
the estimate of preweaning survival downward. The estimated rate of survival of pups of mothers with
estimated ages of 4-12 years was 0.56. Based on a year-long study at Adak in the mid-1990’s, (Tinker and
Estes, 1996) estimated the rate of pup survival over all females at Adak was 0.53 (n =17) and was 0.60 for
the pups of females 4-12 years of age (n = 15).
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Reported estimates of pup survival rates (assuming a 120-day minimum weaning age) from other
populations in Alaska are also available: 0.67 (n = 141) for Prince William Sound in the mid-1980’s to
early 1990’s (the range of estimates for different cohorts was 0.53-0.88) (telemetry study) (Monnett and
Rotterman, 2000) and 0.83 (n = 23) for Kodiak in the late 1980’s (Monson et. al. (2000). Under the same
set of assumptions about weaning age, rates of pup survival to independence in California have included
0.30 (n = 10) (telemetry study) (Siniff and Ralls 1991), 0.71 (n = 14) (tagging study) (California Dept. of
Fish and Game data in Siniff and Ralls 1991), and 0.66 (n = 136) (tagging study) (Riedman et al. 1994).

111.B.4.b(9)(p)2) Postweaning Survival

None of the six pups instrumented at Amchitka in the summer of 1992 were known to be alive in June
1993, and only two out of five born in 1993 were known to be alive in June 1994. Missing animals were
not found during boat searches of the island. One death was confirmed by carcass recovery (Monson et al.,
2000). However, because the authors note that ““...a high rate of known, premature radio failures
compromised the survival analysis...” (Monson et al., 2000:460), these data should be interpreted
cautiously. Postweaning survival rates of females (n = 15) in Prince William Sound in the mid-1980’s
ranged from 0.29-0.38, and those of males (n = 20) from 0.20-0.70, depending on assumptions made in
calculations and whether human-caused deaths were included. In total, 14 out of 35 weanlings are known
to have died, and contact was lost with an additional 8 out of 35 (Monnett, 1988). Kenyon (1965) noted
that more male juveniles are found dead on beaches than are females and that Rausch (1953, cited in
Kenyon, 1969) had noted that the “heaviest mortality occurred...in subadult males.” Kenyon (1969:260),
however, reported that this apparent difference is exaggerated by the fact that “(O)n partially mutilated
carcasses, the likelihood that a male might be identified was greater...,” because the baculum remains
attached to the skeleton for long periods and makes it easier to identify males than to identify females (for
which the sex is more likely to be categorized as unknown). In his 3-year (1959, 1962, and 1963) study of
carcasses on Amchitka beaches, 58% were male (evaluating only fresh carcasses to avoid the
aforementioned bias).

11l.B.4.b(9)(p)3) Adult Survival and Estimates from Carcasses

Based on studies of the fates of tagged and/or radio-instrumented otters, Siniff and Ralls (1991) estimated
the following survival rates for sea otters residing off the California coast: 0.91 for adult females, 0.67-0.71
for adult males, 0.77-0.85 for juvenile females, and 0.86-0.88 for juvenile males. Minimum and maximum
survival estimates for all females (mostly young individuals) at Kodiak Island during the late 1980’s were
0.89 and 0.96, and 0.86 and 0.91 for all males (Monson and DeGange, 1995). At Adak in the mid-1990°s,
only 13 out of 36 instrumented otters outside Clam Lagoon, but 7 out of 9 within Clam Lagoon could be
accounted for by the end of the study. During the year of the project, ““...an average of 3.54% of the initial
sample of tagged otters disappeared each month. This is over twice the rate...” (average of 1.28%) at
Amchitka in the early 1990’s (Monson 1995, cited in Tinker and Estes 1996). The authors concluded that
mortality was elevated over that expected for an equilibrium population.

Information about the estimated age and the sex of recovered carcasses also has been used to infer age and
sex-specific patterns of mortality. More males generally are found than females in such samples (for
example, Kenyon, 1969). Based on carcasses collected during monthly beach surveys of 3 index areas,
spring island-wide surveys and opportunistic collections undertaken at Amchitka in the early 1990’s,
Monson et al. (2000) used estimated age at death distributions (based on tooth analysis).of 156 carcasses to
estimate age-specific mortality. The distribution of estimated ages of the carcasses was as follows: 39%
young (less than 2 years), 18% prime (2-8 years), and 43% old (greater than 8 years). As in other studies,
mortality was high in the first year of life, “declined abruptly after that and was approximately 5% year'| to
age 4,” then increased slowly to ~20% year 1 by age 10, and then rose more rapidly after age 11.

At Bering Island between 1983 and the winter of 1990-1991, the proportion of the number of carcasses
recovered to the number of live individuals counted during surveys on an annual bases was 0.05 (SE =
0.01) (Bodkin et al., 2000). Of 1,264 carcasses collected from Bering Island during this same period, 25
were juvenile, 34% adult, and 41% aged; the age-class distribution did not differ between sexes, but each
year the carcasses were predominantly of males (mean = 0.71, SE = 0.04, range 0.61-0.91). During a
period of increased mortality (winter of 1990-1991), the proportion of carcasses collected to the estimated
population rose to 0.28, 81% of the carcasses were male, and 75% were classified as adult. Significant
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differences existed between the sexes in the estimated age-class structure of recovered carcasses, with
female age classes being even distributed (Bodkin et al., 2000). For the 3 years following 1991, the mean
annual ratio of recovered carcasses to the population count doubled (compared to pre-1991) to 0.10, and
carcasses again were predominantly male; juvenile carcasses predominated in the female sample, while
adults predominated in the males. The authors concluded: “We speculate that male-biased mortality was
the primary mechanism responsible for equilibrating the Bering Island sea otter population with prey
resources” (Bodkin et al., 2000:215).

111.B.4.b(9)(p)4) Documented Causes of Natural Mortality in Alaska

Rates associated with various causes of natural mortality of different age and sex classes of sea otters in
most of Alaska are not well documented. Causes of natural mortality have been identified from studies at
one or more locations in Alaska. These are starvation and/or loss in winter storms (for example, Lensink,
1962; Kenyon, 1969); severe ice formation (Lensink, 1962; Schneider and Faro, 1975); predation by bald
eagles (very small pups only) (Sherrod, Estes, and White, 1975; Gelatt, 1996); predation by orcas (Orcinus
orca) (Hatfield et al., 1998; Estes et al., 1998); disease (for example, Kenyon, 1969; Thomas and Cole,
1996); injury associated with mating or fighting (for example, Garshelis, Johnson, and Garshelis, 1984);
and coyote predation (Monnett, 1988; Monnett and Rotterman, 1988; Rotterman and Simon-Jackson,
1988). Thus, available information (e.g., see Rotterman and Simon-Jackson, 1987, Monnett, 1988, Gelatt,
1996, and other references cited above) on causes of mortality in Alaska, does not indicate that shark
predation, which has historically been cited as an important source of mortality in California (Ames and
Morejohn, 1980), is an important source of mortality in Alaska. With the exception of starvation
following overpopulation relative to the available prey base and starvation due to rapid and severe sea-ice
formation, well-documented instances of rapid, high levels of mortality have been directly or indirectly
human caused. Information about the levels of take of sea otters associated with past oil spills; for
subsistence harvesting by Alaska Natives; from illegal intentional killing incidental to commercial
fisheries; and from other human-related causes in Alaska are discussed in Section V.C.5.f — Cumulative
Effects.

111.B.4.b(9)(p)4)a) Starvation and Loss in Winter Storms

Deaths due to these two factors often cannot be separated because, as Kenyon (1969:261) cogently pointed
out: “An emaciated and weakened animal is more subject to injury by large breakers than a strong one...”
and an injured animal may be unable to feed. It has long been recognized that very old and young sea
otters are vulnerable to storm injury (Barabash-Nikiforov, 1935).

Lensink (1962) reported that between 1949 and 1956, more than 400 sea otter carcasses were found on
Amchitka beaches. Observations by others (for example, 124 counted in the late winter-early spring of
1949) and his own counts of large numbers of carcasses on beaches at Amchitka, led Kenyon (1969) to
conclude that “considerable natural mortality,” most likely due to density-dependent factors, occurred in
the winter and spring at Amchitka, beginning at least in the winter of 1946-1947, although high numbers of
carcasses were not reported until 1948 (Lensink, 1962). A high percentage of the otters found dead on
Amchitka beaches in 1959, 1962, and 1963 showed signs of emaciation and hemorrhagic enteritis (Lensink,
1962; Kenyon, 1969) in addition to congested and frequently hemorrhagic lungs, hyperemic condition of
intestinal surfaces (Lensink, 1962). “Prolonged storm conditions precipitated mortality but the amount of
mortality was found, in 1962, to be related to the available feeding habitat and population density”
(Kenyon, 1969:283). Lensink (1962) provides support for the idea that acute food shortages, rather than
chronic starvation, likely precipitated the mortality of vulnerable age classes at Amchitka during winter
storms. Lensink also (1962:116) reported that “Mortality is almost confined to the stormy period of late
winter and Kenyon (1959a) has shown a direct correlation between individual storms and sea otter
mortality.” This pattern was confirmed by Kenyon (1969), who also concluded that the time of maximum
mortality of Amchitka sea otters during the period of his study occurred during the winter and early spring,
a time during which the Aleutians are subject to violent winter storms and long periods of high seas. A
similar seasonal pattern of mortality was observed at Bering Island during a period of elevated mortality in
1990-1991 (Bodkin et al., 2000).
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111.B.4.b(9)(p)4)b) Severe and Rapid Sea-Ice Formation

Significant mortality of sea otters caused by sea-ice formation has been reported in the Kuril Islands
(Nikolaev, 1965) and in 1971, 1972, and 1974 north of the Alaska Peninsula (Schneider and Faro, 1975;
Schneider, 1976). In 1971, large numbers apparently died of malnutrition, when ice formed rapidly around
them and they had to travel long distances over ice or land in search of open water in which to feed. At
least one was killed by a land predator. Schneider and Faro (1975:7) concluded that mortality due to ice
formation in 1972 was “quite high,” with a minimum of 200 estimated from those seen dead or near death.
They believed that the number was, however, much higher: “...almost all of the otters northeast of Port
Moller and about half of the otters between Port Moller and Cape Leontovich died.... The net result...was
a reduction in numbers, although...not measurable with any present survey techniques....” (Schneider and
Faro, 1975:97-98). The 1972 icing apparently caused little mortality. However, 1976 surveys showed that
the range of the affected population was “...greatly reduced from that observed in 1970 as a result of
mortality caused by extreme sea ice...in 1971, 1972 and 1974” (Schneider, 1976:635). Most of the animals
found on shore near Cold Bay in 1972 were subadults, but many of those found on land in 1971 were adults
(Schneider and Faro 1975).

In the Kuril Islands, sea ice-related mortality was observed at Uruppu Island, where ice often forms on the
Sea of Okhotsk side, and sometimes encircles the entire island (Nikolaev, 1965; Schneider and Faro, 1975).
At this location, a vigorous sea otter population apparently tolerated such conditions (Schneider and Faro,
1975).

111.B.4.b(9)(p)4)c) Predation by Bald Eagles

Eagles feeding on sea otter pups (scavenged or killed) has long been verified from studies on Amchitka
Island. However, in both historic and recent studies, it is not clear what proportion of pups found in nests
were scavenged, rather than killed, by eagles. Thus, the overall significance of the observations of otter
pups in eagle nests and, thus, the effect of eagles on sea otter populations, is hard to assess. Gelatt (1996)
recently concluded that bald eagles may be a significant sources of mortality of very young sea otter pups
(at least at some locations, including at Amchitka in the Aleutians). However, evidence of eagles taking
live pups is scarce (Kenyon, 1969:280; Sherrod, Estes, and White, 1975; Gelatt, 1996:62; Tinker and Estes,
1996:22). Further, evaluation of the importance of bald eagles as a source of predation on sea otters
throughout the Aleutians, based on studies at Amchitka, is complicated by the fact that Amchitka is
reported to have the densest population of bald eagles in the Aleutians (Faust and Bailey, 1995). While
bald eagles are resident at many islands within the Aleutians, Faust and Bailey (1995) report they are
absent from some (for example, Agattu and Nizki); their densities on the islands they inhabit vary, and
alternate eagle prey also varies among islands.

Rates of eagles feeding on sea otter pups (killed or scavenged) appear to vary over time, even at Amchitka
and there is considerable variability in the number of sea otter carcasses found in different nests (for
example, see Murie, 1940; Krog, 1953, Lensink, 1962, Kenyon, 1969; Sherrod, Estes, and White, 1975;
Gelatt, 1996). In June of 1993 and 1994, Gelatt (1996) found 20 individual sea otter pups in 14 (of 25)
occupied nests on Amchitka Island. From these data and the approximate number of eagle nests on the
island, these authors extrapolated to suggest that 40 sea otter pups might have been in nests during the short
time period (June 10-15 1993, and June 16-20 1994) surveyed. Gelatt (1996:68) considered this number to
be a minimum and concluded: “Although previously considered unimportant (Krog 1953, Lensink, 1962,
Kenyon 1969), eagle depredation of sea otter pups at Amchitka appears to be more than compensatory and
in a year of low pup production, could result in significant mortality in that particular cohort.” Only very
small (~ less than 3 weeks old) pups are found in nests (Gelatt, 1996).

111.B.4.b(9)(p)4)d) Predation by Orcas
Estes et al. (1998:474) stated:

The collective evidence thus leads us to conclude that increased killer whale predation has caused
the otter declines...(W)e estimate that a single killer whale would consume 1825 otters per year
and thus that the otter population decline could have been caused by as few as 3.7 whales. ...
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Estes et al. (1998) proposed that the frequency of predation on sea otters by orcas has recently increased,
perhaps due to decreased abundance of Steller sea lions and harbor seals, potential alternative marine
mammal prey. Orcas or “killer whales” (Orcinus orca) are known to kill sea otters but the level, purpose,
and significance (Hatfield et al., 1998) of this killing is unclear.

Published accounts of orcas interacting with and, in a few cases, killing sea otters in Alaska are available
from the Kuril Islands where an orca was reported to have caught one sea otter (Nikolaev, 1965:231);
Amchitka (one confirmed contact caused by an orca breaching on the otter and otter not seen again; one
breached on but no contact seen; one chase, no contact; one orca splash and aberrant sea otter behavior
later) (Hatfield et al., 1998); Adak (one confirmed kill with observed consumption; one chase but no
contact) (Hatfield et al., 1998); at a location unspecified in the Aleutians (one “attack,” no details given)
(Estes et al., 1998); and Prince William Sound (one confirmed kill and probable consumption; one definite
bite and probable kill and possible consumption; and one possible attack where researchers and the pup’s
mother lost track of the pup after interaction with orcas) (Hatfield et al., 1998). However, as is can be seen
by these numbers, the number of documented kills is low. Until recently, investigators generally have
concluded that if orca predation of sea otters occurred, it was not a serious source of mortality (for
example, Lensink, 1962; Kenyon, 1969; Rotterman and Simon-Jackson, 1988; Riedman and Estes, 1990).
Research being conducted in the spring and summer of 2001 to investigate the role of orcas in the decline
of sea lions in Alaska may provide information useful in evaluating this suggestion.

If orca predation is the primary, or even a significant, cause of the apparent decline of sea otters in the
Aleutians, such predation could cause continued rapid and dramatic decline of sea otters in the Aleutians
and/or prevent recovery of population levels to predecline levels, and could lead to population declines in
other parts of the range. For example, if the suggestion is correct that a few individual orcas that switch
prey and begin eating sea otters can drive down population numbers quickly, then sea otters in Prince
William Sound (which are still recovering from the effects of the Exxon Valdez oil spill) also might begin
to decline, because orcas have been observed attacking sea otters there (two instances of orcas killing sea
otters and one additional possible attack resulting in possible killing of a pup) (Hatfield et al. 1998).

111.B.4.b(9)(p)4)e ) Disease

Currently, no significant disease problems have been reported from recent or ongoing studies of sea otters
in the Aleutians. Estes et al. (1998:475), citing a personal communication from D. Jessup, a Senior
Wildlife Veterinarian, report the following: “Gross observation and hematological analyses of 66 sea otters
captured at Adak, Amchitka, Kiska, and Kanaga Islands during the summer of 1997 failed to provide any
known sign of disease. All of these animals appeared to be in excellent health.” However, while current
data do not indicate that disease is a significant cause of mortality in the Aleutians (Estes et al., 1998), the
causes and rates of disease in sea otters in Alaska are much less-well studied than in California, where
recent evidence suggests temporal changes in the impact of disease on the population. Thomas and Cole
(1996) reported an unexpectedly high percentage (38.5) of the deaths of sea otters found dead in California
between 1992 and 1995 were caused by various parasitic, bacterial, or fungal diseases. Thomas and Cole
(1996:24-25) stated: “...that mortality from natural causes, specifically infectious diseases, is occurring at a
high rate.... A state of general susceptibility is suggested by the variety of infections....”

Acanthocephalan parasite-induced peritonitis was the single most frequent cause of death, being diagnosed
for 14% of the otters examined in that study. Affected individuals were mostly (67% of those infected)
pups or juveniles. The parasite responsible for the deaths was a Polymorphus spp. Another
Acanthocephalan parasite found in sea otters in California, Corynosoma enhydri was not associated with
noticeable adverse effects. Thomas and Cole (1996:24) conclude that ...the prevalence and intensity of
Polymorphus spp. infections appear substantially greater...” than in previous studies. Other infectious
diseases determined to have caused the deaths of sea otters found recovered in California between 1992 and
1995 were protozoal (Toxoplasma gondii) encephalitis (8.5% of the deaths; this disease is human
associated, because the definite host for the infecting organism is the domestic cat); systemic infection with
Coccidioides immitis (4%); and various bacterial infections (12%), most frequently strains and species of
Streptococcus.

Sea otters in at least some parts of the Aleutians may have heightened vulnerability to disease, due to
elevated organochlorine burdens and possible depletion of genetic variability. As the population level falls,
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and as the population becomes increasingly fragmented, the potential for disease to eliminate otters at
specific sites grows.

In response to high levels of mortality of sea otters at Amchitka in the late 1940’s and early 1950’s, studies
of sea otter parasites were initiated. Rausch (1953) identified 8 species from 31 sea otter specimens, of
which he concluded that at least 2 (Microphallus pirum and Porrocaecum decipiens) were highly
pathogenic. “Enteritis was the predominant symptom...(but) in a few instances...fatal idiopathic enteritis
was noted. Rausch cautioned that “some other disease-producing factor may be in every case
superimposed upon the M. pirum infection” (Lensink 1962:114-115). A sea otter in Prince William Sound
apparently died as a result of a severe Corynosoma villosum infection (an Acanthocephalan) (Rausch, cited
in Lensink 1962). F. Fay (cited in Kenyon, 1969:273) wrote that in 1962, a sea otter in Prince William
Sound died “as a result of its dense, infiltrating parasite population, but it was not possible to decide
which....M. pirum...” or Terranova decipiens “...was primarily responsible for...death.” The trematode
Microphallus pyearum and the bacterium Clostridium were both associated with enteritis in sea otters in the
Aleutians, but the relationship between the organisms and the disease were not clear (Kenyon, 1969).
Other disease-related causes of death reported for the Aleutians include liver degeneration, complications
due to dental infection, malignancy, and paw infections (Kenyon, 1969). Monnett and Rotterman (1992a)
documented an unexpected and precipitous decrease in the survival of radio-instrumented prime-aged
animals in east Prince William Sound associated with the release back into the wild of sea otters from
centers established after the Exxon Valdez oil spill. Patterns of mortality were consistent with an infectious
disease being transmitted from released otters into the recipient population (Monnett and Rotterman,
1992a).

Some local residents of Cordova, Alaska have suggested that parasites and/or bone masses associated with
wastes from fish-processing plants may be responsible for the deaths of sea otters in Orca Inlet (Associated
Press, 2001). The Fish and Wildlife Service reports that at some locations, some sea otters have been
obtaining scraps from commercial sportfishing boats and foraging on waste from seafood-processing
facilities. An uncommon parasite (Pseudoterranova spp.) was present in necropsied animals that ate fish
scraps. The Fish and Wildlife Service reports that it is unknown whether this parasite poses a population
health risk in Alaska (USDOI, Fish and Wildlife Service, Region 7, Marine Mammals Management, coastal
development web site).

111.B.4.b(9)(p)4)f) Environmental Contaminants

Exposure to persistent organochlorines, such as polychlorinated biphenyls (PCB’s), polychlorinated
dibenzo-p-dioxins (PCDD’s), and other related compounds, threatens sea otters in the Aleutians and could
be contributing to their decline through negative impacts on reproduction and survival.

Studies published by the Federal Government and other scientists have documented that some
organochlorines are substantially elevated in sea otters livers at Adak Island (Bacon et al., 1999; Estes et
al., 1997) compared with levels in those from California and especially from southeast Alaska. Average
concentrations of PCB’s (quantified as the sum of 48 congeners) in sea otter livers at Adak (309
micrograms per kilogram wet weight) were 38-fold higher than in southeast Alaska (8 micrograms per
kilogram wet weight) and were also higher than levels in California (185 micrograms per kilogram wet
weight (Estes et al. 1997). Estes et al. (1997:488) also reported that these PCB levels were “...similar to
those causing reproductive failure in captive mink....” Levels of total DDT concentrations (Aleutians: 36
micrograms per kilogram wet weight; California: 846 micrograms per kilogram wet weight; Southeast
Alaska: 1 microgram per kilogram wet weight) and average sums of “other” contaminants (total chlordane,
PCDD’s, polychlorinated dibenzofurans (PCDF’s), hexachlorobenzene (HCB), dieldrin, and tris [4-
chlorophenyl]-methanol) (Aleutians: 22 micrograms per kilogram wet weight; California: 43 micrograms
per kilogram wet weight; Southeast Alaska: 5 micrograms per kilogram wet weight) in livers of sea otters
from the Aleutians and from California were elevated relative to those from southeast Alaska (Estes et al.,
1997). While further analyses of contaminants in sea otters from 39 sites within the Aleutians have shown
that such elevated contaminant levels “...are restricted to a few small areas” (Estes et al. 1998:474, citing
findings from Reese, 1998), bald eagle (Haliaetus leucocephalus) eggs from Adak, Tanaga, Amchitka, and
Kiska islands in the west-central Aleutians also had elevated DDE (a metabolite of DDT) and PCB levels
“...establishing the widespread occurrence of these compounds in the Aleutian archipelago.... Thus,
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detrimental impacts of OCs on these and other species in the Aleutian Islands are likely” (Estes et al.
1997:488).

Existing data are inadequate to determine whether organochlorines or other pollutants are affecting
reproduction in sea otters at contaminated sites. Rates of reproduction and reproductive success have been
conducted at only a few locations within the vast area in which the decline is occurring, and